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ALUMINUM 


@ All alloys are quality controlled. Free from impurities 
and gas. 


® Standard and special alloys to your specifications. 


®@ Shipments are palletized for easier handling and storage. 


@ For TROUBLE-FREE production of QUALITY CAST- 
INGS and DEPENDABLE SERVICE specify aluminum 


alloys from Aluminum Smelting & Refining Company. 


Aluminum Smelting & Refining 


COMPANY, INC. 


BEDFORD, OHIO 
TELEPHONE : CLEVELAND MOntrose 2-3100 


INDIANAPOLIS, INDIANA 
215 CIRCLE TOWER ° PHONE: MArket 4000 


DETROIT. MICHIGAN 
Pp, O. BOX 4014 ° PHONE: VErment 77-9962 


zine dB ofA sie Afors 


® Uniform superior quality alloys produced under quality 





controlled methods. 
@ All alloys to your specifications. 
@ Palletized for fast efficient handling and storage. 


® Be sure of TROUBLE-FREE production, QUALITY 
CASTINGS and DEPENDABLE SERVICE, call certified. 


Certified Alloys 


COMPANY 


BEDFORD, OHIO . 
TELEPHONE : CLEVELAND MOntrose 2-3100 


INDIANAPOLIS, INDIANA 
215 CIRCLE TOWER ° PHONE: MArket 4000 


DETROIT, MICHIGAN 
Pr. oO. BOX 4014 ° PHONE: VErmont 7-9962 


LOS ANGELES PLANT 
9323 BERMUDA ST., RIVERA, CALIF. ° PHONE: OXford 9-9610 
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SHOT PRESSURE 











You Can Always Depend lw ADDITION to its many other efficiency features, CAST- 
on a CAST-MASTER to MASTER now offers, as optional equipment, a new Shot Pressure 

intensifier. This new intensifier is engineered to operate with- 
Produce Castings with out the use of time-consuming valves, permitting a simultaneous 
build up from the normal line pressure to intensified pressure 
without hesitation. The use of the new intensifier results in less 
... better surface finish! porosity, producing costings with o mirror-smooth finish. 


finer molecular structure 


2123 HAMILTON AVE. 


CLEVELAND 14, OHIO 
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STRIPPING 
ENAMEL... 


IMMERSED . . . THE WATCH STARTS! 


SAVING 
TIME 


15 SECONDS . . . WRINKLING TAKES PLACE! 


a 
‘iT WORK 


25 SECONDS .. . STRIPPING COMPLETED! 


ds from nersion to completed strippins 


That’s the fast, dramatic story of ENTHONE Enamel Stripper S-18 in action — 
another example of Enthonics* at work. 


‘ 
organic stripper developed for removing the _ typical samples of your work. Enthonics will 
newest organic finishes such as Epon or Epoxy find the answer . . . without obligation! 


coatings and many synthetic enamels from And ask for your copy of the “Enthone Check 


List” of literature covering more than 60 
For the right strippers to solve your organic _ products and processes developed. for modern 
stripping problems fill out a questionnaire — electroplating and metal finishing. 


Enthone Enamel Stripper S-18 is the modern we'll send at your request: return it with 
PE } | 


copper, copper alloys, steel and aluminum. 


METAL FINISHING PROCESSES 


£E N T HI O IN le 442 ELM STREET, NEW HAVEN ll, CONNECTICUT 


INCORPORATED ELECTROPLATING CHEMICALS 


Service Representatives and Stock Points: BINGHAMTON, N. Y., Austin F. Fletcher, Inc.; CHICAGO, Ardco, Inc.; CLEVELAND, R. O. Hull & Co.; 
DALLAS, Weaver Engineering & Supply Co., Inc.; LOS ANGELES, L. H. Butcher Co 
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in dimensions and physical properties 
DETAILED SPECIFICATIONS will help you in buying die castings. 
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HOW TO STRIP PLATED DIE CASTINGS. A method for salvaging cast 
ings that have defective plate 
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PRECISION METAL MOLDING is o controlled circulation magazine. Readers must qualify 
to receive it. Requests for subscriptions must include all of the following information: name 


fee title, company, company address, major products produced at thet company address 


xceptions: certain technical libraries, consultants, associations, etc., may receive subscrip- 
tions at the rates shown below. The publisher reserves the right to reject any subscription 
opptication that does not conform to established circulation controls 

Subscription rates: U.S. and possessions — $5, one yeor; $8, two years. Canada — $6 per year 
Foreign — $7 per yeor. United Kingdom — £1.10 per year, payable in Sterling to London 
office. Single copies, when available: | to 10 — 50g each: 1) to 25 — 40¢ each: over 25 — 3S 


eoch 


Published monthly. Accepted os a controlled circulation publication at $t Joseph Michigon 
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‘DIE CASTING REPORT 


Uniformity - - Less Machining - - - 
Corrosion Resistance - - Close Tolerances 


--are a Few Reasons Why 


fing. 3 os : z > 


Wringer parts include: gear case, cap and clutch pulley. 


This wringer-type Maytag washer has 24 die-cast parts. 


Maytag uses 15 to 20 million 
die cast parts per year! 


Having produced over 9 million wash- 
ing machines, no one knows better than 
Maytag Co. the importance of maintain- 
ing quality while meeting high produc- 
tion schedules. Die castings have helped 
solve the problem — at economical unit 
costs — by providing unlimited qualities 
of identical component parts. At the 
same time, aluminum and zinc die-cast 
ings have met the critical demands of 
functional applications. Examples of 
Maytag requirements. die castings must 
be (1) oil and water tight for gear cases 
and housings (2) true to dimension for 
line assembly with mating parts and (3 

free and clear of external surface flaws 


While Maytag 1s a large user, those with 
lower requirements may enjoy similar 


ie 














economies and advantages. Let our crea- 
tive design engineers look at your func- 
tional or decorative part needs, at no 


é' - 
obligation of course. , : 
Formerly sandcast, this washer cover is now 


ee » copy of: “Die-Castings Bie, an aluminum die-casting. 
limited.” Address: Precision Castings 
Company, Inc., 199 Walnut Street, 


Fayetteville, N. Y. Switched to 
die castings 
from sand castings 


Many of the die-cast parts in 
the Maytag automatic and 
wringer-type washer were 
formerly sandcast. Less ma- 
chining, better surface quality, 
reduced finishing time are 
reasons for the changeover. 
Precision is one of the major 
die-casting suppliers te May- 
tag...and has been since 1938. 


4 
_ SS 


Small zinc die-cast components, mostly functional 


' PRECISION CASTINGS CO., INC. 
& SUBSIDIARY OF Herrishurg Steel Gy 


FAYETTEVILLE, N. Y.—SYRACUSE, N. Y.— CORTLAND, N. Y.—NEW YORK, N. Y. 
CHICAGO, ILL.— CLEVELAND, OHIO—KALAMAZOO, MICH. 
For more information circle No. 62 on the Reader Service Card 
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PRECISE FILLING 
OF DIES by new Baldwin powdered metal presses 


makes compacts more uniform... 


"Coline highly efficient shuttle type feeders enable Baldwin’s new 
Model “L” and Model “C” powdered metal presses to compact parts much more uniformly. Air operated and cam 
controlled, this unique feeder moves from under a stationary hopper to a position over the die. It carries the same 
volume of material over the die cavity each time with a very smooth motion. 

This shuttle is supported on guide rods with a spring loaded cutoff ring which prevents loss of material. Cleanline 
design of the feeder eliminates those recesses or projections that might keep the powder from filling the die cavity 
completely. 

This is just one of the ways you'll benefit by specifying Baldwin Model “L” (50-ton) or Model “C” (100-ton) 
presses to meet the growing demand for powdered metal parts. These new presses are the very first designed specifically 
for use in compacting metal powders. Both feature sealed mechanisms, hydraulic heads, special fill adjustments, auto- 
matic lubrication and variable cycling. 

For our new bulletins on “L” and “C” please write promptly to our Dept. 4756, 
Baldwin-Lima-Hamilton Corporation, Philadelphia 42, Pa. 


BALDWIN-LIMA-HAMILTON 


Philadelphia 42, Pa. © Offices in Principal Cities 
For more information circle No. 12 on the Reader Service Card 
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maximum process utilization 


with 
MADISON-KIPP 
zinc and aluminum die castings 


Die casting as a process has marked advantages in 
providing lightness, strength and stability in parts that can be 


cast to dimensions requiring a minimum of machining. 


Seasoned skill, however, is involved in getting maximum 
process utilization as in the Madison-Kipp casting here 
illustrated, developed with the close cooperation of the user 
and the.die designer. 


Please clip this ad as a reminder to contact us when you 


have die casting requirements 


MADISON-KIPP CORPORATION 


213 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics ©@ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 


For more information circle No. 43 on the Reader Service Card 
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S2ee2 ee TO THE EDITOR 


POLAROGRAPHIC ANALYSIS 
OF ZINC 


On page 32 of your Issue No. 1, 
Volume 6, January 1948, is an 
article by Milton Sherman on 
Polarographic Analysis of Zinc 
Diecasting Alloys. This article is 
only a general outline of the prin- 
ciples of polarographic proce- 
dure, but states... “In articles to 
follow, manipulative details will 
be given for the complete analysis 
of zinc base alloy diecastings.” 


We wonder whether these arti- 
cles were published subsequently 
in your journals or elsewhere, 
and should be very much obliged 
if we could obtain from you the 
references. If this is not possible, 
could you perhaps be so kind to 
pass our letter on either to Mr. The hob (1) @ replice 
Milton Sherman or to the firm in hard tool steel of 
which he represented at the time the finished piece, is 
... If the articles have not ap- pressed into steel 
peared in print, perhaps Messrs. blanks to produce 
Silverstein & Pinsof would be hobbed cavities (2) 
kind enough to give us an outline which ore then mo- 
of their procedure in writing. We 
should be pleased to reciprocate 
by giving them details of our own . ’ 
polarographic procedure for alu- we 
minum alloys. . . The field of zinc Cc U T 
base alloys is not familiar to us, TOOL COSTS WITH 
and we should therefore very 
much appreciate the technique of 
2 fien obviously very expri- | NEWARK DIE HOBBED CAVITIES 
enced in this field...Dr. W. S. 
(Chief Chemist). 


The detailed articles, unfortu- : 
produces steel cavities with a minimum of machining, filing 
nately, did not appear in print, E 


but the inquiry has been for- and polishing operations . . . and adds the insurance of maxi- 
warded to Sipi Metals (former- 


ly Silverstein & Pinsof) whose mum uniformity in multiple cavity molds or dies. 
rocedures were described in the . 
paiboms ak Ps What's more, as the steel alternately flows and condenses 





chined (3) for inser- 
tion into a die shoe 


or mold frome. 








Die hobbing is often the key to lower tool costs. This process 


SOURCES under the hobbing pressure, the mold takes a closer surface 


P thave hewn wing to decade grain structure that more faithfully reproduces detail in the 


some manufacturers of perma- finished product. 
nent mold machines for casting 5 
of aluminum and iron. Could you 

send me a list of the companies N E w © write for your free copy of ‘How and When to Hob.” 
that make this equipment. — 
R.A.R. (Project Engineer) 

I would appreciate it very mite 
much if you could provide the ¥ ’ of cavities may benefit you. No obligation, of course. 
name of the company that has de- 
veloped the “Selinizing” process 
as mentioned in your September 
issue of PRECISION METAL 
MOLDING. — R. H. (Chief, 
Standards Group). 

Information has been sent.— 


Ed. 


Or let us discuss directly how Newark's complete die 


hobbing facilities and experience with all sizes and types 
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PLANT 
DNC ORIDE 


COLUMBUS, OHIO 


from 
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MINES 
FFERSON COUNT 


TENNESSEE 


PLANT MINES ae MINE 3 QUARRIES 
DNC GaneiTER PICHER TIME SenELTER & SPECIALTY PLANT MASCOT ~ RUSHED STONE 
OUMAS TEXAS OKLAHOMA MONSANTO. WLLINOHS TENNESSEE — TENNESSEE 
























































CONCENTRATING MILL, One of the key factors in American Zinc’s widespread mining and milling opera 


tions. In Tennessee, American Zinc also owns and operates mines in Jeffersor 
MASCOT, TENNESSEE County. It is here that one of the largest known reserves of zinc in the United 
States is found (in excess of 1,250,000 tons of recoverable zinc, proven, witt 
additional large reserves indicated). Other company-owned and operated mining 
properties are located at Platteville District, Southern Wisconsin; Metaline Falls 
District, Eastern Washington: and Picher field of the Tri-State Area (Missouri 
Kansas-Oklahoma). For the complete picture. see map above 


PRODUCERS OF 


ALL GRADES OF SLAB ZIN‘ merica n 
ZINC ANODES (Plating & Galvan 

METALLIC CADM Me 
SULPHURIC ACIC 

LEAD-FREE and LEADED ZINC OXIDE 7 4 
ZINC CARBONAT! ime saies 
GERMAN M DIOXIDE 
AGRICULTURAL LIMESTONE 


CRUSHED STONE 


ompany 


Distributors for AMERICAN ZINC, LEAD & SMELTING COMPANY 


Columbus, Ohio ¢ Chicago ¢ St. Louis ¢ New York ¢ Detroit ¢ Pittsburgh 
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A review 
of recent 
U.S. LZ 


ANODIZING ALUMINUM SUR- 
FACES. A process for the forma- 
tion of a clear non-iridescent pro- 
tective oxide coating on alumi- 
num and aluminum base alloys 
comprising anodically coating the 
metal surface in an electrolyte 
consisting essentially of from 
about 15 to 40 percent by weight 
of phosphoric acid and from about 
2 to 10 percent by weight sulfuric 
acid, the balance substantially 
water. 


(Patent No. 2,703,781—Freder- 
ick H. Hesch—assigned to 
Kaiser Aluminum & Chemical 
Corp.—March 8, 1955) 


A VACUUM MELTING AND 
CASTING apparatus in which the 
melting crucible is positioned be- 
low a movable, compartmentalized 
container to hold melting stock and 
alloying materials. As the material 
container is moved, the individual 
compartments index over an aper- 
ture in the base plate of the charge 
holding device so that material is 
successively deposited in the cruci- 
ble. The crucible is mounted on 
trunions so that the completed melt 
can be poured into molds. All three 
major operating units are enclosed 
within a container fitted with a 
means of evacuation of the air or 
gases. All moving parts are equipped 
with a method of actuating them 
from outside without breaking the 
vacuum, 
(Patent No. 2,713,183—Device for 
Melting and Casting Under Air 
Exclusion—Otto Christion Wink- 
ler, assigned to Alois Vogt, Vaduz. 
Liechtenstein — issued July 19 
1955) 


A CEMENTED TITANIUM CAR- 
BIDE TURBINE BLADE in which 
the basic blade is composed of ti- 
tanium carbide, pressed and sinter- 
ed so as to have from 30 to 50 per- 
cent porosity by volume. The shaped 
blade is then infiltrated with a high 
temperature alloy that may be either 
cobalt, nickel, or iron base. A feature 
of the blade thus made is that the 


Continued on page 38 
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SHEFFIELD Ajirebore 
Gage — made with 


, 7 
HITCHINER Avccx 

ALY NUAMCH 
INVESTMENT CASTINGS 


The extreme accuracy of the Sheffield 


Ly ypu) 


Ca 


Adjustable Airebore Gage requires 
highest quality in its parts or components 
Yet, they have to be produced in volume 
lots at low cost. Hitchiner Precision 
Investment Castings meet these requirements 
Whenever the need for design and production 
economies in the manufacture of your 
precision metal components arises, you too 
can turn with confidence to Hitchiner 
Write today for the valuable free booklet 
containing design and production data 
on Hitchiner Precision Investmert Castings 
or write for the name of the nearest 
Hitchiner representative who can give 
you full details 5 


HITCHINER Manufacturing Company, Inc. 


‘é 7 Swetiour Cabling 
MILFORD 7, NEW HAMPSHIRE 


REPRESENTATIVES IN PRINCIPAL CITIES 
For more information circle No, 29 on the Reader Service Card 
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ZINC DIE CASTINGS ALUMINUM DIE CASTINGS 


complete —in one casting operation complete —in one casting operation 


MODERN METHODS 


Ce Mott) Sotolanlololal-jalm@ el- iat motes) t- 


by PARKER 


A sure way to cut your component 
parts costs is to eliminate production 
POWDERED METAL PARTS operations. Parker die castings and pow- 
dered metal parts save money by re- 
complete —in one pressing operation ducing — in many cases eliminating — 
costly machining operations and scrap 
loss. The parts shown here are typical 
examples of Parker’s skill in these 
modern production methods. You'll find 
it worthwhile to check on the cost and 
design advantages of Parker die castings 
and powdered metal parts. Just call the 
nearest Parker Sales Engineer listed 
here or write the factory direct. 


PARKER SALES ENGINEERS 


CHICAGO 479, it! KIRKWOOD 22, Mo.. 
Ollie J. Berger Company Edward F. Higgins, Jr 
2059 East 72 Street 102 West Adoms Street 

CINCINNATI, Ohio WILTON, Conn 
Witiem H. Broxterman Girord L. Poimer 
2174 Buck Street Belden Hill Rood 

DETROIT 35, Mich SYRACUSE, N.Y 
Hodgson-Geisler Co J. C. Palmer 
18917 Jomes Couzens 712 State Tower Bidg 

GIRARD, Penne BELLEFONTE, Penne 
Deniel F. Marsh Weorren G. Olson 
35 Chestout Street 420 East Linn Street 


PARKER WHITE METAL CO., ERIE, PA. 


\ ALUMINUM and Zinc Dig CastiNnGs 
) GE P a R 4 E R heaneas MerAat Parts 


For more information circle No. §9 on the Readev Service Card 
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USCO Z-3 is an aluminum-magnesium hardener for 
the production of Zamac 3 alloy, and USCO Z-5 is an 
aluminum-magnesium-copper hardener for the pro- 
duction of Zamac 5 alloy. 


USCO Z-3 is used in the ratio of 1 part to 22 parts of 
99.99%, plus slab zinc to produce Zamac 3 alloy. 
USCO Z-5 should be mixed | part to 19 parts of zinc 
to make Zamac 5. Both Z-3 and Z-5 can be furnished 
in the form of shot or 2 pound 6 notch bar. 


With either hardener you need make only one addi- 
tion—saving you the time, trouble and costly facili- 
ties necessary for producing your own hardeners. 
Most Zamac today is produced by adding hardeners 
such as USCO Z-3 and USCO 2-5. If you have never 
used USCO 2-3 or USCO 2-5 or alloyed your own 
Zamac, we ask you to investigate the possibilities 
with ws. 





Our metollurgical engineers, who have a practical 
working knowledge of your problems, are at your 
service always. 


Free...send for our detailed pamphlet ""USCO 
Z-3 and USCO Z-5 Hardeners.” 


U. S. REDUCTION CO. 


East Chicago, Indiana 


’T CHICAGO NDIANA #* TOLEDO, OHIO 
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SEE 


THESE NEW REED-PRENTICE 


FEATURES AT ed METAL SHOW 


Booth 6o2 
Exhibition Hall 
October 17-21, Philadelphia e 


A 


Li 

Hi-Speed, Hi-Pressure" Unit Gives 
10,000 in./min. Plunger Speed 
Here’s the answer to your quality control problems. The 
new “Hi-Speed, Hi-Pressure” Plunger unit gives you extra- 
dense, porosity-free castings every time. It increases plunger 
speed to 10,000 inches per minute, then adds a final high- 
pressure squeeze to assure uniform quality 


This new unit will be displayed at the Show. It is available 
on both 144G and 2G cold chamber die casting machines for 
use with aluminum and magnesium. 


These exclusive Reed-Prentice features have been 
designed to assure you steady, profitable die casting. 
Engineers will be at the Reed-Prentice booth to show 
you the machines on display and consult with you on 
your problems. 


increased Melting Pot Capacity 


See this new Gooseneck and Furnace ar- 

rangement that provides 675 Ibs. of usable 

zinc above the liner port. You get more effi- 
cient production because: 

1. Elimination of stress points in- 
creases pot life; 

2. You operate longer without refill 

3. Less operator’s time and attentior 

is needed. 


REED-PRENTICE — 


Worcester 4, Massachusetts 


Affilicte of Package Machinery Company 
BRANCH OFFICES: New York * Cleveland * Detroit * Chicago 


Buffalo * Kansas City * Los Angeles 


REPRESENTATIVES: Houston — Steel & Machine Tool Sales Co 


Seattle & Spokane — Stor Machinery Co 
Minneapolis Chas. W. Stone Co 


For more information circle No. 65 on the Reader Service Card 
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BETWEEN THE 


PUT THE "SPECIFIC" IN YOUR SPECIFICATIONS when you sub- 


mit prints for quotations from a jobbing die caster. The 
more exact are your descriptions of the quality and con- 
dition of casting you need, the better are your chances 
for getting it. Also, you can feel confident that all ven- 
dors are quoting on the same work. This is true also of 
other types of precision metal moldings. To illustrate 
PMM has an article this month showing how Stewart- 
Warner Corp. (who also have a large contract die cast- 
ing shop of their own) have set up a standard specifica- 
tion system for the many die castings they buy. It be- 
gins on page 58. 


VACUUM METALLURGY TALK is heard at every technical and trade 


meeting nowadays. Recently, PMM editors have sat in 
on both formal and informal talks about vacuum proc- 
essing of metals. Despite differences of opinion, there 
is little doubt that this trend toward precision melting, 
casting, impregnating and finishing under vacuum con- 
ditions is growing rapidly. On page 45 of this issue is a 
three-part discussion of vacuum melting, especially as 
pertains to investment casting 


HOW TO DRILL AND TAP die castings more economically is the sub- 


ject of a seven-page report beginning on page 72. Econ- 
omy starts with the decision concerning which holes to 
drill and which to core. Many types of setups, machine 
tools, accessories and control units are available to pick 
from, but you should have some idea beforehand what to 
expect when you are planning a drilling and tapping 
operation. Some of the ideas in this special] PMM report 
may help save you money 


WHAT COPPER DOES when added to an iron powder part is widely 


known in a general way, but the exact performance and 
some of the reasons behind it have not been generally 
recognized. For this reason, the editors of PMM pre- 
sent an article in two parts, beginning on page 55 of this 
issue, describing research work on the effect of coppe 
powder additions on iron powder compacts 


FLUXING THE MELT requires knowledge and experience. A veteran 


in the field reports in the November issue of PMM on 
methods and materials used in fluxing non-ferrous melts 


NEW PROCESS AND NEW MATERIAL are reported in two articles 


in this issue. One is the Ceramicast process, based on 
the British Shaw process, recently introduced into this 
country. Description and illustrations appear on page 
100. A new material of interest to precision foundrymen 
is a super-refractory, used for molds, thermocoupl« 
tubes and other applications where it must resist e1 
sion from molten aluminum 











NEW LADLES 


for non-ferrous metal pouring 


e New Spincraft ladle design 
offers you reinforced cup bot 
toms and pouring edges of 
heavier gauge with the weight- 
saving side walls. 

You get improved heat trans- 
fer new lighter weight and 
better balance for “swinging” 
faster, safer and easier between 
crucible and mold or machine. 


NEW LOW PRICES 


wwrrr 


Now in 
23 sizes 
w to 30-lb. capacity 


fin molten eluminum) 


‘Ww¥_ 


hl 


e Spincraft ladles actu 
ally cost you less to use 

*’rices are lower than 
ever before. There are 
new sizes that are right 
for your needs. Deep 
conical form makes 
wasteful spilling almost 
impossible. Handles are 
‘whack-proof.” Your 
choice of stainless steel 
or mild steel cups. Ladle 
cups may be purchased 
separately 


TRY SPINCRAFT 
LADLES IN YOUR OPERATION 


e You'll never know how good Spin 
craft ladies really are unless you 
try ‘em in your plant, under your 
conditions. We're sure they'll exceed 
your expectations in reduced opera 
tor fatigue in much longer ladle 
life. Write for prices. Complete data 
on non-standard sizes, gauges. ma 
terials quoted on request 


4131 West State $t., Milwavkee 8, Wis 
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Let DOLLIN Engineers 
Get the most out of your 
-Die-Casting Designs 


—at the lowest possible cost! 








LARGE CASTINGS 
Aluminum castings made on large cold chamber 
type high-pressure machines. Large zinc castings 
made on large plunger type machines. 


Send blueprints, specs or samples of your parts to 
Dollin for study and quotation, without obligation. 


Based on more than 25 years’ experience with —— _—— 

thousands of die-cast parts and problems, most SMALL ZINC CASTINGS 
likely suggestions can be made that will cut piece 1000 per Ib. to 3 per Ib., made on fully-automatic 
: machines. More design latitude than other high- 
speed methods —attractive tool costs and piece 
prices. 


costs—include fastening elements—reduce machin- 
ing and assembly operations—increase strength— 








or improve appearance. 


Zinc and 
Aluminum 
Dollin Corporation 614 So. 21st St., Irvington 11, NJ. 


D ? t cm Cc A s Y t he G ~ SALES OFFICES: Boston + Buffalo « Canton + Charlotte + Chicago « 


Detroit + Lowisville + Philadeiphia + Pittsburgh « St. Louis * St. Paul 
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The 6 grades of Die Slick 


Here is brief information on the six 
different grades of Die Slick—more 
detailed information will be sent on 
request. 


Ne. 3—Aids parting and ejection on 
difficult ALUMINUM and MAGNE- 
SIUM castings. Non-staining. En- 
ables better metal flow and fill-out 
of castings. 


Ne. 4—Expressly for Brass castings 
—sometimes used on aluminum and 
magnesium. Extra heavy-duty com- 
pound with lubricating graphite. Re- 
tains lubricity under high heat. 


Ne. 9—For clean “hardware” finish 
ZINC castings, where finest plating 
results are required. Assures main- 
tenance of clean cavities, cores, ejec- 
tor pins, and guide pins. 


Ne. 11—General purpose compound 
for ZINC castings. Generally stain- 
free unless applied too heavily. Pre- 
vents sticking and scoring. 


$6—Standard grade compound for 
general use on ALL alloys except 
brass. A high viscosity amber fluid 
that is not readily burned off by the 
heat of the dies. 


PS—Plunger-Slick is an adherent 
viscous compound that will not melt 
under highest casting temperatures. 
Expressly for cold chamber ma- 
chines, it prevents scoring, sticking, 
or wear on plunger parts. No, 21— 
(silver) for average use on all alloys. 
No. 34—(black) has added micron- 
ized graphite for extra high lubricity 


G. W. SMITH & SONS. 


Don’t shoot, Davy...try Die Slick! 


Ole’ Davy can shoot the spots out of the nine of diamonds at 30 paces 
but this casting has him stuck. His podner with the Die Slick knows 
the motto: “Be sure you’re right, then go ahead.” Next time Davy wil! 
be sure .. . Die Slick prevents sticking, scoring, and soldering. It wil! 
not stain castings, so most cleaning problems end right there. 

Unlike b’ar grease or pot-luck lubricants, each of the six grades of Die 
Slick is uniform from batch to batch, and each yields consistently ex- 
cellent results. It doesn’t cost much, especially when stacked up against 
the cost of needless rejects and damaged dies. Four out of five die casters 
use Die Slick regularly. Try a week’s supply. Simply specify quantity 
and the type of alloy on which you will use it. If you’re not satisfied, re 
turn the invoice unpaid. 


Die Slick is a registered trade mark of G. W. Smith & Sons, Inc 


DIE SLICK 


INC.. 5400 KEMP ROAD. DAYTON 3. OHIO 


For more information circle No. 67 on the Reader Service Card 


pmm october ‘55 15 





fw OFFERED IN THIS MONTH’S ADS 


to get any of the free 

materials described bere, 

circle the appropriate number on 
the reader service cards 

bownd into this issue 


. HIGH SPEED DIE CASTING of small 
parts, up to |'/ Ibs. of zinc, con be 
done on the ABC Machine. Engineer- 
ing data and prices are given in bul- 
letin A-10. 


. DRY FILM LUBRICATION with col- 
loidal graphite will materially in- 
crease die casting production. Ache- 
son Colloids Co. has reprint DC and 
bulletin 425-QO10 available that de 
scribe this material 


. BRONZE PERMANENT MOLD cast- 
ngs thet offer outstanding advan- 
tages to the designer are fully dis- 

ssed and all pertinent data given 
n the new catalog from Alcaloy, Inc 


POWDERED METAL PRESSES thot 

re said to incorporate a number of 
antirely new features ‘and principles 
cre described in bulletins L and C 
rom Baldwin-Lima-Hamilton Corp 


. STANDARD AND SPECIAL ALLOYS 
in all castable metals are listed and 
fully described in the MasterMet 
bulletin of technical data from Can- 
non-Muskegon Corp. 


. FIRE-RESISTANT HYDRAULIC 
FLUIDS for the promotion of safety 
and better working conditions are 
discussed and all of the necessary 
engineering and technical data giv- 
en in a booklet, form 7380, from Car 
bide & Carbon Chemicals Co 


. PERMANENT MOLD CASTINGS in 
aluminum, from 2 ot. to 65 Ibs. 
are described in an illustrated bro- 
chure from Centr-O-Cast and Engi 
neering Co 


. AUTOMATIC WAX INJECTION ma 
chines that materially speed the pro 
duction of wax patterns for invest 
ment casting are fully covered in 
bulletin 1202 from Centrifugal Cast 
ing Supply Co 


. EJECTOR PINS AND OTHER mold 
and die components con be pur- 
chased ready to use. The cost saving 
advantages of these components is 
covered and the full line of parts 
available listed in the new Detroit 
Mold Engineering catalog 


. IRON POWDERS FOR ANY USE cor 


be supplied by Easton Metal Powder 
Co., Inc. as reported in technica! 
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bulletins available on the different 
grades of powder being made. 


. HIGH STABILITY METAL POWDERS 


that meet every requirement for uni- 
formity, purity, consistency, strength 
and low oxide content fully discussed 
in technical data available from The 
Glidden Co. 


. DESIGN AND PRODUCTION dato 


on investment castings is contained 
in an informative booklet from the 
Hitchiner Mfg. Co., Inc. 


. SCIENCE OF POWDER METAL- 


LURGY, particularly concerning iron 
powder is the subject of highly in- 
formative and technical data that is 
available from Hoeganaes Sponge 
lron Corp. 


. COST REDUCTIONS through the use 


of die castings by the Hoover Co. 
are explored in a booklet “Die 
Castings.” 


- HOW TO REDUCE CASTING 


COSTS in the die casting shop is 
fully discussed in bulletin 5400 from 
The Hydraulic Press Mfg. Co. 


. ENGINEERING DATA AND SPECS 


on presses for forming metal powder 
compacts are available from Hall- 
er, Inc. 


. DIE CASTING MACHINES in all 


capacities and for all castable 
metals are completely described in 
the new Kux Machine Co. illustrated 
cataldg. 


MPROVED CASTINGS require pre- 
cise control of all melting variables. 
The new Lindberg Engineering Co 
induction furnaces which hold these 
variables to a minimum are de- 


scribed in bulletin 560. 


DESIGN DATA for the engineer 
who uses or contemplates using die 
castings are available from Litemetal 
Dicast, Inc 


. STANDARD AND CUSTOM con- 


veyors for handling all types of mo 
terials and products at elevated as 
well as room temperatures ore dis- 
cussed in a catalog from May-Fran 
Engineering, Inc. 


SOUND, DENSE die castings ore 


standard production on Midwest 


Foster die casting machines. A de- 
tailed bulletin from Midwest Ma- 
chine Co., Inc. describes them. 


. A DESIGN HANDBOOK for the user 


and prospective user of investment 
castings has been prepored by the 
Midwest Precision Casting Co 


. ADVANTAGES. OF ZINC die cast- 


ings are fully covered in a new bro- 
chure published by The New Jersey 
Zine Co. 


. SPECIAL WAXES for investment 


casting ore described in technical 
data available from the Petrolite 
Corp. Samples are available. 


. DIE CASTING MACHINES which 


incorporate many new advances such 
as central hydraulic ejector to al- 
low increased casting size are de- 
scribed and illustrated in literature 
from Peco Machinery Sales, Ltd. 


. TECHNICAL DATA on metal 


powders and metal powder products 
are given in engineering and lab- 
oratory reports that are available 
from the Pyron Corp. 


. PRESSES FOR FORMING METAL 


powders that embody many new, cost 
reducing features are described in 
bulletin 670 from the F. J. Stokes 
Machine Co. 


. AMORPHOUS TYPE SILICA in mi 


cron sizes for the investment casting 
industry is described and the chem- 
istry and physical properties given in 
data sheets from Tafnms Industries 
Samples are available. 


. MASTER ALLOYS for the production 


of zinc base die casting alloys are 
listed together with their chemistry 
in a detailed pamphlet from U. S. 
Reduction Co 


. COST CUTTING through the use of 


powdered metal parts is the subject 
of a booklet that has been published 
by Yale & Towne Mfg. Co., Pow 
dered Metal Products Div 


. CHEMICAL POLISHING and pro 


tective coating of zinc base die cast- 
ings can be done in one step with 
the new Iridite. Detailed technical 
information is available from Allied 
Research Products, Inc. 


Continued on page 19 





let us show you 


how centr-O-cast aluminum 


castings like these can 
improve your 


products 


@ Here at Centr-O-Cast 

we can help you improve your 
products by giving you 

careful attention to detailed 
requirements, close-tolerance 
uniformity and on-schedule delivery 
on permanent or semi-permanent 
mold, centrifugal or centrifuge 
aluminum castings. We can help you r <<“ 
quality-wise while still keeping = 


unit costs in line. 


Working in all the aluminum alloys, 
a ~ 
either regular or heat-treated, we are 
equipped to produce for you castings 
ranging from 2 ounces to 65 pounds. 


) CENTR-O-CAST AND ENGINEERING COMPANY 
Write and tell us your casting 


problem. A card will bring an 45 St. Jean Avenue, Detroit, Michigan 
illustrated brochure, or, if you prefer, 

© personal call by our casting 

consultant. 
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The striking difference in color shows 
comparative resistance to oxidation, 
proves superiority of RESISTOX Metal 
Powder (left) when exposed same 
length of time as ordinary powder 


Resistox Process gives Glidden Metal Powders 
more stability through greater resistance to oxidation! 


Glidden Resistox Metal Powders offer you distinct storage and 
production advantages over ordinary metal powders because they 
resist oxidation from 5 to 10 times longer! 


This exclusive Resistox Process permits storage over long periods 
of time without fear of oxidation, thus eliminating production and 
product-quality problems. 


Glidden Resistox Metal Powders meet every requirement for 
uniformity, purity, consistency, strength. There is less material 
waste and die wear. They permit faster production of precision 
parts with greatly improved finish, appearance and performance 
characteristics. 


Let us supply you with more complete information on these Glidden 


products: Resistox Copper and Lead Powders, Cuprous Oxide, Cupric 
Oxide and Cubond (Copper Brazing Paste). There’s no obligation. 


THE GLIDDEN COMPANY 


CHEMICALS + PIGMENTS + METALS DIVISION 


Baltimore, Md. + Collinsville, Mi. 
Hemmond, ind. + Scranton, Pe. 
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DATA IN ADS 
continued from page 16 








Vv 


79. BRIGHT DIP for zinc base die cast- 
ings to improve the appearance and 
give corrosion resistance is discuss- 


ed in literature on Lustre-on from 
The Chemical Corp. 








. SPRAY MASKS, MASK WASHERS 
and machines for automatically 
spray painting with masks are all de- 
scribed in literature from the Con- 
forming Matrix Corp. 


. LIQUID BUFFING COMPOUND to 
give better finishes at lower costs is 
described and many examples of its 
use given in a folder from Hanson- 
Van Winkle-Munning Co. 


. DESIGNING WITH THREADED IN- 
SERTS is discussed in literature that 
has been prepared by Heli-Coil. 











. FACTS & FIGURES REPORT on bar- 
rel finishing is the new booklet that 
has been prepared by the Minnesota 
Mining & Mfg. Co. 











. METAL CLEANING and metal 
cleaning compounds are thoroughly 
discussed in the booklet “Some good 
things to know about Metal Clean- 
ing.” Copies are available from Ook- 
ite Products, Inc. 


. EXACT TOLERANCES and improved Sorry to interrupt—but the boys ae having 
surface finish through the use of the 


Rate Finish proces the webicct ot | trouble with the aluminum melt again” 


technical data and reprints avail- 
able from the Roto-Finish Co. 








Yes, aluminum can get “balky". Especially when melting conditions are 
. BARREL FINISHING equipment with conducive to absorption of Hydrogen. Also good gating and risering is vite! 


many new features that contribute to reducing other porosity, such as trapped air and internal shrinkage. 
to safety and lower costs are de- 


scribed in the catalog from Speed- You'll find the answer to such common problems as de-gassing, gating and 
D-Burr Corp. risering, etc., in a new booklet especially prepared by our Metallurgical De- 
partment. It's yours for the asking . . . just write to this department for your 


» AUTOMATIC PLATING SaUHr. copy of "How to Melt and Cast Aluminum Alloys”. 


MENT, specifically designed for 

minimum space requirements and This is one of the research and service facilities offered to industry by the 

madman protection ts deaetned bs Geo. Sall Metals Co. Our Metallurgical staff is always at your service and will 
a folder from Frederic B. Stevens. : : 

be glad to consult with you (in person or by telephone) on any matter related 

_ SMALL PARTS DIE CASTING mo- to non-ferrous metals. We will also create and produce special alloys to meet 


chines that are said to be the lowest any special requirements you may desire. 
cost, safest machines available ore . ee Eee 
described in a 24-page booklet, “Die ee us at Booth ot the Nationa eta 
Casting Small Parts.” Copies are Exposition in Philadelphia, Oct. 17-21, 1955. 


available from DCMT Die Casting For superior service on non-ferrous metals, call. . . 
Machines Div., British Industries 


ete ray 


Inc 


Corp. y Set? A ys ? Bette tings Th 3h reative M 

Ww 

“ 

_ AUTOMATIC SHELL MOLD making fj=y» The George Sall Metals Co., 
machines that can produce complete- > hd P mitt Ce SET _. Pill ANELPHia 
ly cured shells at the rate of 50 or ad 
more per hour ore described and PRODUCERS OF 
illustrated in a brochure from Shell- 
O-Matic, Inc. 
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RIFLE MAKER'S TARGET:LOWER PART COSTS: 
GRC ONE-PIECE DIE CASTING SAVES 8674)! 


GRE die casts automatic safety catch for 
Crosman Arms Co. for less than 2c each— 
formerly 14¢ each. 1/7th of former costs! 


The three-piece assembly of an automatic safety catch for 
the famous Crosman gas-powered rifle cost over 14c apiece 
GRC’s unique one-piece die casting techniques produce a 
functionally identical catch at a cost of considerably less than 
2c apiece. A saving of about 86%! 

These Cost Sheet facts tell their own story: 


Parts A, B & C plus assembly $143.00 per thousand 
GRC 1-piece integral die casting -$ 16.50 per thousand 


Saving $126.50 per thousand 


This is just one example of the way Gries helps industry 
cut costs. By precision die casting of zine alloy tiny parts in 
one piece—and in one automatic operation — substantial 
savings in time and money are realized. Designs can be sim- 
plified, reducing or completely eliminating machining and 
assembly operation. The die cast Crosman catch is not only 
lower in cost, but is actually a superior part: one-piece cast- 
ing eliminates possible loosening of assembled parts and pro- 
vides greater precision. Better appearance, too, resulted from 
GRC’s die casting design flexibility 





\ 


of Gries’ techniques can make parts to 


x the most precise specifications and 
») * 

RW 
ag Mh Gi Ss 


mass-produce them in quantities of 
100,000 to many millions. Smallness is 
Automatic safety catch shown at left, die cast by GRC in one 
piece, replaces safety catch formerly assembled from 3 separate 


unlimited (maximum weight % ounce 
parts. Saving l2e per unit! 





maximum length 1 %4 in.) Widest scope 
of design is available 


An informative Die Castings Bulletin 
is available. Send for your copy. 


Gries Booth at Metal Show will 
Have Many Demonstrations of Unique 
Die Cast Part Applications 


hehe f? | When you visit the National Metal Ex- 
+ Is Vel rw Yao | position in Philadelphia, Oct. 17 thru 21 
r ©") / De 
1} 


Gries Makes Extensive Line of Die Cast 
Zinc Alloy Threaded Fasteners 


Booth. Gries’ ex- 


GRC “Intercast” Die Casting Offers hibit will feature small zinc alloy and 
Multiple-Parts Units with Movable Parts tiny molded parts, showing, by use of 


end products, stripped down assemblies, 
and individual part illustrations, some 
of the many advantageous applications 
for small parts in the electrical, surgical 
personal product, electronic, heavy 
hardware, toy, etc. fields. Also an inter- 
esting display of many hundreds of 


sure to visit Gries 


Ws 

-> > 4 & 

5 

"(4 4 hb, r 
In one automatic operation, Gries can 
Gries produces by their exclusive dic tercast” die cast tiny parts with mov- 
ements, completely assembled, 
d and ready to use. Elements fit 
isely, yet move freely. Production 


casting technique a line of high quality 
low cost threaded fasteners, including 
wing nuts, cap nuts, wing screws, 


round-head thumb nuts, round-head 
thumb screws, rivets, which are avail- 
able in a wide range of sizes. Quick de- 
livery from stock. Special to order. All 
are non-ferrous, rustproof, with clean 
threads and bright finish. GRC mass 
production techniques provide lower 
costs. A new bulletin is now available 
Write for your copy of Gries Industrial 
Fasteners Bulletin 


of individual multiple-unit products or 
continuous “intercast” units is fast, eco- 
nomical and unique. 


he “sister-hook”, picture frame swivel 
rings, scissors, loose-leaf binder rings 
ire 2-element movable “intercast” parts 
whereas the chain shown in the photo 
un example of continuous “intercast- 

n Send for samples and full informa 


thon 


small parts that are in daily use in a 
great cross section of American industry 
will be shown. You're cordially invited 
t t us — don’t forget Gries’ Booth 


240. 


GRIES REPRODUCER corRP. mE ALAA A 


157 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 (Z fad 
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If you can check 





AALGALOY 


can save you money on 


COMPONENT PARTS 


We have a new permanent mold casting 
process and an exclusive bronze alloy 
that team up to give you a big cost re- 
duction advantage in your products. 
Keep these facts in mind when you're 
designing and planning production. 


Alcaloy castings are uniformly close- 
grained, clean, sound and free from cav- 
ities and surface flaws. All dimensional 
tolerances are held within specifications. 
This means low machining costs, less 
scrap, less shop equipment. First costs 
of castings often are lower than other 
types. 


Our special bronze alloy is non-spark- 
ing, non-magnetic, corrosion-resistant 
and light gold bronze in color. It re- 
mains free from tarnish and pitting. 
Some grades have the strength of steel 








ACCURATE INSPECTION 
INSURES UNIFORM QUALITY 


Every phase of Alcaloy production is supervised 
by experienced metallurgists. We cre licensed 
by U. S. Atomic Energy Commission to use Co- 
balt 60 in testing castings for internal flaws. You 
can depend on Alcaloy quality. 





one item on this 
list, send us your 
blueprints for 
estimating... 


and hardness of C 35-40 
valuable in safety tools, mac] 
chains, fittings, utensil 


products. 


and many 


We are increasing our facilities to in- 
Sure prompt component 
parts. Send us blueprints or return the 
coupon below for the complete, money- 
saving Alcaloy story. 


ALCALOY, INC. 


P.O. BOX 503 TRENTON, NEW JERSEY 
ASSOCIATED WITH DICKEY INDUSTRIES 


delivery on 


Send information on Alcaloy Casting Process [ 
Send new Alcaloy catalog (J 


Name . 
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NOW... fire-resistant hydraulic fluids 
at the viscosities you need— 


Celanese’ 


CELLULUBE 


SAYBOLT SECONDS @ 100° F. 
90 150 220 








The new Cellulube series of fire-resistant hydraulic fluids —in 3 viscosity 
ranges—clears the way for many new applications. 


In addition to fire resistance and excellent In the die-casting field, Cellulube 150 and 220 
lubricity, Cellulube hydraulic fluids have the are already standard hydraulic fluids. Now 
following advantages: Cellulubes find applications in .. . 
furnace combustion controls in steel mills 
and oil refineries . . . coke ovens, furnace 
controlled viscosity thermal stability tilters, loaders and ingot carriers . . . elec- 
trical welders, extrusion presses, forging 
non-foaming high boiling point and multiple action presses. 


non-corrosive low volatility 


Your Celanese representative will be glad to 

give you full details. Or write for samples and 

technical data to: 

Celanese Corporation of America, 

Chemical Division, Dept. 589-] CHEMICALS 

180 Madison Avenue, New York 16. “Reg. U. S. Pat. Off. 


HYDRAULIC FLUIDS SPECIALLY ENGINEERED FOR SPECIFIC APPLICATIONS 
For more information circle No. 17 on the Reader Service Card 
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POWDER METALLURGY NEWS 


An informative service by HOEGANAES SPONGE IRON CORPORATION, 
manufacturer of HOEGANAES SPONGE IRON POWDERS 


IRON PARTS MECHANICAL PROPERTIES INCREASED BY ADDITIVE COPPER 


Limited amounts of copper powder 
added to iron powder is one popular 
way to increase the mechanical prop- 


erties of iron parts 


Recently, Hoeganaes completed 
some practical tests which show the 


influence of various factors on the 
properties of iron-copper parts. The 
factors involved were sintered den 
sity, sintering time, sintering tem 
perature, heating rate, and other 
additives 

These test results became an im 


portant section in the Hoeganac 
Data Book, a_ technical 


manual available to production men 


reference 


in powder metallurgy. Copies of this 
section are available on request 


your company letterhead, please 





FARM MACHINE MANUFACTURER 
BENEFITS BY CLOSE FIT UNITS 
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A famous farm machinery manufac 
turer found that cost savings were not 
the only advantage of producing metal 
parts by powder metallurgy 


, Other tangible achievements in 
cluded closer fitting mating units. Re 
duced noise in operation was another 
advantage and resulted in smoother 
more quiet operation. This finished 
machine part is enduringly anti-corro 
sive and sé lf lubricating fora long life 





HIGH GREEN STRENGTH AIDS 
PROJECTIONS AND THIN SECTIONS 


cwoTw vte 


Values for outstanding green 
strength of Hoeganaes Ancor 80 and 
Ancor 816 are determined by this test 

The powder, mixed with 1 zine 
sterate, is briquetted into test bars 
The bars are broken in a fixture a 
cording to M.P.A. standard No. 13 
51T for determination of transverss 
moduJus of rupture 





New, Free informative Literature 
Describes basic advantage 
hort-cuts by powder metallurg 1} 


ire is in addition to above offs 


Hoegoneces Sponge iron Corporation 
Riverton, New Jersey 


Please send me your free literature or 
Metollurgy 


Name 


Company 


HOEGANAES 


SPONGE IRON 
POWDERS 


Superior grode (metal ‘parts from 
Super er grade von pewse! 
¥ 


HOEGANAES 
SPONGE IRON CORP. 


545 Fitth Avenve, New York 17, N.Y 
Piont Riverton, New Jersey 
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NOW... Die Casting Machine that 
EXPANDS WITH YOUR NEEDS 


e Available in capacities of 250, 450, 650 
and 850 tons. 


® Hot chamber or cold chamber models as 
desired 


e All models are equipped with an improved 
version of the highly successful Wedge Cam 
Toggle. The incorporation of knuckled joints 
sliminates the use of pressure pins when 
inder locking pressure 


LAKE caie® 


TODAY... 


e Buy the unique Lake Erie Ser 
expandable” Die Casting M 
basic tool with only the 
required for your present pr 
This ves money ye 
rugged characteristics and t 


hine. Incorpor 


he new Series D 


Area 
Stressed Tie Bars 
y er fr " 
Smoother, Die ¢ Packing Suitable for 
Lower Frame Engineered Non-Inflammat 


Working Height Detached Electr 
Manifold Valving Reserve Pumy 


Mechanical Eject 


Automatic Lubricatior 


OPTIONAL EQUIPMENT 
@ Safety Hook 


@ Screw for Die H 


Adjustment 
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TOMORROW... 


As you get into different types of product 
of the following features you need. The} 


fast, at low cost, right in your plant 


yrepull Valving 


ressure-Pac Injection 


Vacuum Die Evacuatior 
Cold Chamber P 


Hot Chamber | 


Pats 


2 
= 


r 


a 





FOR DETAILS 


Send today for Circular 255 describing this new and unusual “expandable” 
Die Casting Machine 


LAKE ERIE ENGINEERING CORPORATION 
520 Woodward Avenue, Buffalo 17, N. Y. 
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if it’s 
DUCTILITY 


you're after... 


...in your iron powder parts, check 
this torsion test. It shows what can 
be done with parts made from 

HVA electrolytic iron powder. 


actual, full-size photographs 


LARGE PART... or SMALL ONE 


A FULL 360° COLD TWIST applied to typical parts, demonstrates 
an important fact to designers and buyers. It shows that these 
high density parts, made from HVA electrolytic iron powder, 
can equal — or even exceed — the properties of wrought 
materials of the same composition. And it means that a whole 
new range of parts, once obtainable only by costly machining 


of wrought stock, can be made economically from iron powder. 


High density and high ductility are only two of the many 
advantages designers can expect from parts made of HVA 
electrolytic iron powder. It will pay you to investigate all the 


ways it can improve your present products, inspire future ones. 


MECHANICAL 
PROPERTIES 


of the torsion-tested 
sewing-machine parts 


Feed Connecting 
Fork 


Material: 

HVA electrolytic 

iron powder 

(3.4 g/cem*) + 2% 

copper 

Ultimate Tensile Strength: 
57,000 psi 

Yield Strength: 46,000 psi 
Elongation: 15% 


Needle Bar 
Connecting Rod 


Moterial 

HVA electrolytic 

iron powder 

Ultimate Tensile Strength: 
40,000 psi 

Yield Strength: 29,000 psi 
Elongation: 32% 


For facts on how HVA electrolytic iron powder can improve your product, write to 


A. JOHNSON & COMPANY, INC. 


21 WEST STREET . NEW YORK CITY 6 NEW YORK 
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RUGGED, COMPACT ROSS EXCHANGER 
insures rated power of this B-T die casting machine 


There'll be no overheated, thinned oil to cause 
pump slippage here. 
Neatly installed next to the hydraulic pumps 
of this B-T Cold Chamber Die Casting Machine 
is a compact Ross Type BCF Exchanger. It pro- 
vides safe, dependable oil cooling at all times 
Rated hydraulic power is thus insured! 
Says B & T Engineering & Sales Co., “We have 
used Ross Exchangers for many years and they 
have proven themselves reliable.” 
Using past experience as a basis for selection, 
numerous manufacturers of hydraulic equipment 
install Ross Exchangers with impressive regu 
larity. Not only are these compact, copper-alloy 
units top rated for thermal efficiency, but they’re 
ruggedly built to withstand punishing hydrauli 
shock. Pre-engineered and fully standardized. . . 
they’re promptly available in a wide range of KEWANEI R ISS CORPORA ION 


sizes to answer most needs 


1446 WEST AVENUE © BUFFALO 13, N. Y 
For detailed information, request Bulletin n Canada 


1.1KS5. 


Kewanee. Ros anada . ront nt 


Serving home and industry: MMERICAN-STAMBARD + AMERICAN BLOWER + CHURCH SEATS & WALL THE + SETROIT ComTRoLS « REWAREE BOULERS + ROSS EXCHANGERS + SUNBEAM A CONDITIONERS 
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[LOW COST 
CLOSE TOLERANCE 
CASTINGS 


... Lebanon's new steel casting process offers 
purchasing agents and design engineers these 
quality and price advantages : 


* CLOSE TOLERANCES. A 
per incn 
fl + INTRICATE SHAPES. Idea 


of complex design and 
FOR QUALITY . THIN SECTIONS. Meta 
Knife-like edges dow: 
+ SMOOTH SURFACES. Surfa 


nches or better 


A 
YF + LOWER PRODUCTION COSTS. Jobbing 


terns can be used. Des 
and inexpensive 
FOR PRICE - - REDUCED MACHINING COSTS. Smooth, accurate 


greatly reduce or elimi: 
* SHORT LEAD TIME. 
ADAPTABLE TO MANY CASTING SIZES AND ALLOYS — casting weights u 


} 


one hundred pounds or more. Carbon steel, conventional low alloys, st: 
less steels and the superalloy s 


SEND US YOUR BLUEPRINTS. Our sales e: 


ite machining costs 


neering department will show 


g 
you how the revolutionary Lebanon CERAMICAST Process can be 


adapted to your project design 


*produced unde ensing ogreement with Show Processes, itd. London, Englond 


LEBANON STEEL FOUNDRY 


168 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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IN THE NEWS 


John M. McCarthy has been )- 
pointed district sales supervisor of 
the Coated Abrasives Division of 


Armour and Company 


at 


H. J. Buttner has been appointed 
manager of engineering for the 
Le Roi Division of Westinghouse Air 
Brake Company 

Dr. F. P. Bowen, reader in physical 
chemistry, University of Cambridge 
England, is to be this year’s recipient 
of The Franklin Institute’s Elliott 
Cresson Medal. The award is to be 
given Dr. Bowen for “his extensive 
experimental investigations which 
combine simplicity and clarity, and 
for his findings regarding the de- 
tailed nature of the processes in- 
volved when one metal slides over 
another.” 

Vanadium-Alloys Steel Company 
announced the appointment of 
Charles F. Sawyer as works manage: 
of the Latrobe Mill, replaces Frank 
Moberg, who has retired 

Dr. F. J. Dunkerley, who for five 
years has served Rolle Manufa 
turing Company as a metallurgical 
consultant was named assistant gen- 
eral manager 

Oakite Products. Inc. has announced 
the appointment of John C. Mullar- 
key as its technical service repre 
sentative in Phoenix, Arizona 

F. Paul Ronca, manager of the S 
on Carbide Products Engineering 
Department of the Carboru? 
Company was elected chairm: 

tne Technical Committee 

Abrasive Grain Association 

Cecil E. Gordon has been 

sales engineer in the southwest te 
ritory for the Engelberg Huller Com- 
pany, Inc. Mr. Gordon will make hi 
headquarters at South Marsa Da 
as, Texas 

A dinner was held recently in Ne 
York to honor Dr. J. E. Stereck upor 
his completion of 20 vears service 
with United Chromium. Dr. Stareck 
was presented with a gold watch by 
R. ©. Loengard, vice president of 
Metal & Thermit Corporatior 

R. D. Jacobs, Il, has been appointed 


ales manager for the Cust Die 


ent of Leor H. Decker a: 
tant works manager of the 
iries and pattern shops, indus- 
s group, was announced by Allis- 

ors Manufacturing Compant 
John P. Holmes, vice-president of 
Celanese Corporation of America 
has been elected to the board of 


directors 


Continued on page 30 





cute machining and poliching 


—/N HALF ! 


Many cast parts can be used as they 
emerge fron shakeout: others rea 
only minimum finishing (see phot 
They're smoother—free fron 
gas holes..they re sounder —hav 
uniform grair ctr _ > Play 
shell-moid 
dimensionally 
odoptabie tor 
. , . 2 * matoalc 
identical motor end-frames of gray iron showing advantages of to-cast metals 
shell molding over green sand casting. Shell molded frame on left made of Plenco resins are extremely 
needs only finish reaming in center hole and precision boring on 
large diameter. Rough and semi-finishing operations have been 
eliminated at both points—all polishing has been eliminated. 
Resulting in: lower cost per piece, greater production, less rejects. one location to another. Whatever yo 


durable —they can be stored indefinitely 


for future use, are easily moved fron 


are now casting in sond—whether it's 
rass plumbing fittings or high strength 
tic transmission ports it con be 


i 


oroduced faster and at lower st by 
shell molding with Plenco phenolic 
shell-mo re For better cast 
products ves > shell molding 


Plenco resin: 


te Mt PLASTICS ENGINEERING COMPANY 
PLASTIC PRODUCTS . 
Sheboygan, Wisconsin 
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Cannon-Muskegon can 
supply scores of special 
and standard alloys for 
remelt or reprocessing, 
certified to your exact 
specifications 


A long alloy list is an excellent indica- 
tion of long alloy experience! As source 

r many of the nation’s major investment 
» suppliers and others, Cannon-Mus- 

1es a great variety of alloys for 

rocessing. Alloys include super 

| tool steels, as well as nickel 

ise alloys. Other alloys are pre- 

lly for medical, aeronautical, 

»dustrial and experimental uses. 


£ 


ys are in addition to a wide 

bon and 300 and 400 series 

ls regularly carried in stock 

te delivery. Remember... no 

it type alloy you specify each is 

ith a notarized metal analysis in- 

actly predictable physical, chem- 
| electrical properties. 


MASTERMET ALLOYS are ovailabie 
in either ingot, shot, hexagon bor, billet or 
12” -4ong. 6” diameter cast round bar form. 
Alloys are shipped in drums with specifica- 
tions clearly imprinted for fast selection and 
storage. 





SAE 1020 
SAE 4130 
SAE 52100 
SAE 6150 
SAE 8630 
AMS 53828 
AMS 53858 
AMS 5388 
PWA 651 


ARMCO 
17-4-PH 
4750 
AlSi 
300 SERIES 
AISI 
400 SERIES 
*MONEL 
*INCONEL 
ACI-H7 
18-4-] 
1B2 
D2 
INVAR 
CO-CR.w 
ALLOYS 
CU-NI 
ALLOYS 
NI-CR 
ALLOYS 
NI-FE 
ALLOYS 
NI-CR-FE 
ALLOYS 
CR-FE 
ALLOYS 


viene 
jatere? 
“ence c- 











WRITE fer your copy of New 


MasterMet Bulletin and tech- 


nical data on the complete | 


MasterMet alloy service. 


Cannon-Muskegon 


CORPORATION 
2871 Lincoln Street * Muskegon. Michigan 


METALLURGICAL SPECIALISTS 
For more information circle No. 14 on the Reader Service Card 
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PEOPLE IN THE NEWS — cont. 


A. Milne & Company has announced 
the opening of a new sales office in 
Madeira Beach, Florida under the 
direction of Carl Buehler. 


Maurry R. Petersen has been ap- 
pointed sales engineer in the Ohio 
territory for The George Sall Metals 
Co., Inc. 


Raymond F. Stevens has joined 
Acheson Colloids Company as re- 
search chemist. Mr. Stevens will 
supervise the expanding basic re- 
search program under the direction 
of Dr. Harold J. Dawe, director of 
research and development. 


Dr. David W. Levinson, a specialist 
in physical metallurgy, has been ap- 
pointed supervisor of non-ferrous 
metallurgy research in the metals 
research department at Armour Re- 
search Foundation of Illinois Insti- 
tute of Technology. 


J. D. Kraeger has been named sales 
engineer in the west coast territory 
for the Engelberg Huller Company, 
Inc. Mr. Kraeger will make his head. 
quarters at Los Angeles, California. 


Clinton F. Ivins, Jr., has been ap- 
pointed assistant manager of elec- 
trical sales at Hanson-Van Winkle- 
Munning Company. Mr. Ivins will be 
particularly concerned with the 
marketing of low voltage rectifiers 
and will have general responsibilities 
in the entire electrical sales program 


Everede Tool Company announced 
the appointment of Butier C. Brewen 
as its exclusive sales representative 
in the Detroit area. 


Two additions to its sales and serv- 
ice staff have been announced by 
E. F, Houghton & Company. C. Guy 
Rivers has been appointed as tech- 
nical sales engineer in the Phila- 
delphia area, southern New Jersey 
and the state of Delaware. Edward 
L. Babcock was named as hydraulic 
engineer in the Central New Eng- 
land area 


Crucible Steel Company of America 
has appointed George F. Groff to the 
position of secretary. As secretary, 
Mr. Groff succeeds Kurt R. Vogel, 
who held the position from 1940 until 
his death earlier this month 


Oliver A, Gottschalk, formerly as- 
sistant to the president of The Car- 
borundum Company has been elect- 
ed treasurer-controller. George J. 
Zimmerman, staff assistant for man- 
agement controls has been named 
assistant to the president. 


Dr. Hamnett P. Munger, has been 
appointed chairman of the Chemical 
and Metallurgical Engineering De- 
partment at Syracuse University 


John A. Jost has joined Kewanee- 
Ross Corporations’ Ross Heater Di- 
vision as heat exchanger develop- 
ment engineer 








IT’S 1250° HOT... BUT HYDRAULIC LINES ARE SAFE WITH PYDRAUL! 
MINNEAPOLIS-HONEYWELL REGULATOR CO.’s safety director 


reports: ‘““T'wo weeks after we switched from flammable hydraulic oil to 
Pydraul F-9 in 7 die-casting machines, a line break sprayed Pydraul — 
at 1000 psi—into a pot of molten aluminum at 1250°F. With petroleum 
fluid there might have been a disastrous fire but with Pydraul there was 
ne fire or loss of production time. Employees feel better knowing the 


fluid in our lines won’t spread fire.”’ 


BETTER LUBRICANT THAN PETROLEUM OIL 


In tests of both major lubricant requirements 
—film strength and resistance to wear— 
Pydraul outperforms petroleum oil! In Shell 
4-Ball test using eed oe oil, scar diameters 
resulting from 90 lbs. pressure measured 
2.71 mm. Using Pydraul, they measured only 
1.08 mm.—less than half the wear! 


To help you—we'’ve put the WHY, WHERE 
and HOW Pydraul is being used in one com- 
plete new booklet. It covers such subjects as 
packings, paints, change-over, and reclaiming, 
etc.... for your FREE copy write Organic 
Chemicals Division, MONSANTO CHEMICAL 
COMPANY, Box 478-Z-7, St. Louis 1, Mo 


Pydraul: Reg. U. 8. Pat. Off 





Serving Industry 


MONSANTO c.s cocce. moose 


CHEMICALS ~ PLASTICS 


For more information circle No. 49 on the Reader Service Card 


pmm october ‘55 





IT’S A GOOD IDEA TO 
HAVE A CHECK UP 
OCCASIONALLY 


and if you produce \ 
DIE, =\ 
SAND 


or PERMANENT MOLD CASTINGS H E ~ s ‘ iN G 


has a prescription for BETTER RESULTS at LOWER COST! 


No matter how long you have declt with your present source, there's nothing to be 
lost by analyzing the advantages of HENNING as an alloy supplier. For nearly thirty- 
four years we have furnished the most discriminating buyers in the country with ingot 
unsurpassed anywhere in the world. This, coupled with Service of the highest order, has 
won and held customers from coast to coast. 





Special Hi-Grade Slab Zinc, Waffle Slab Zinc, Zinc 
Anodes, Zinc Aluminum Alloys. Zamak (Die-Casting) (Made to Customer's Specifications) Tin Bronzes, Lead 
Alloys. Tin Bronzes, High Lead Tin Bronzes, Leaded Red and 


Semi-Red Brasses, Yellow and Hi-Strength Brasses and all 
eee ye Grades of Nickel-Silver (White Bronze} Ingots. 
= wes 
ALUMINUM INGOTS Sof Lead, Antimonial Lead Mixtures, Solders and Bobbitts 
All Ingot Produced Under Laboratory Control 
Secondary Aluminum Ingot (All Grades and Alloys) For 
Sand, Permanent Mold, and Die Castings All Deoxidizing 


CADMIUM ANODES [Virgin — Domestic Quality) 
ZINC ANODES (Ball and Fiat Top) 

LEAD ANODES (Both r roguler and Hi-Speed for Chrome 
INQUIRIES Plating ) 








91-113 Scott Avenue «+ Brooklyn 37,N.Y. DEPENDABLE 
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7 Seen ice ABOUT 


INVESTMENT CASTING SALES in 1955 will probably top those of last 
year by 60.7 percent, according to predictions of companies included in a sur- 
vey just completed by the Investment Casting Institute. Ted Operhall, ICI 
president, points out that the Institute’s:Sales and Net Profit Survey shows 
that average 1954 sales for companies reporting amounted to $957,953 

The report, completed by the CPA firm of Seeley and Evans, shows that 
sales are up, but profit averages are below those of competing industries. Total 
volume for 1955 is expected to reach $125,000,000. 

Operhall explains that the expected rise in sales is the result of the acceler- 
ated procurement of jet engine components. The current trend to use invest- 
ment cast components over those produced by other processes is most signifi- 
cant. Higher operating temperatures require alloys not readily forgeable and 
the engineers are designing hollow vanes which can only be produced eco- 
nomically by the investment casting process. Other new markets and cus- 
tomers are also being opened up to investment castings because of the tre- 
mendous latitude in design available to engineers 

Copies of the completed sales and profit report are available from the Invest- 
ment Casting Institute, 27 East Monroe Street, Chicago, at a cost of $50.00 per 
copy 


MAGNESIUM CASTINGS shipments were up 12 percent for the first half 
of 1955 as compared with the similar period of 1954, and were up five percent 
in the second quarter over the first quarter of this year. Die castings and 
permanent mold castings in magnesium were both up, totalling 2985 tons this 
year against 2259 tones the first half last year. Figures are released by The Mag- 
nesium Association, based on data from the Bureau of Census 


WORLD'S LARGEST 
cast tire mold was recently 
shipped to Goodyear Tire 
and Rubber Company from 
the Yellow Springs, Ohio 
foundry of Morris Bean 
and Company. Made of 
aluminum and weighing 
1800 pounds, this cast tread 
ring is made by the An- 
tioch Process. Two mating 
mold halves will be used at 
Goodyear to make tires for 
road building equipment 


MANGANESE INSTEAD OF NICKEL is being used in new stainless steels 
being studied by Allegheny Ludlum Steel Corp. This action, prompted by con- 
tinuing shortages of nickel, may assure ample future supplies of austenitic 
stainless steels 

Early work done during temporary periods of nickel shortage, has been sup- 
plemented with recent development. During the Korean war, the company 
offered a 15 chromium, 15% manganese, 1% nickel alloy. Now 
others are available or under development. These include a 17-4-6 chromium- 
nickel-manganese in sheet and strip and 18-5-8 chromium-nickel-manganese 
Properties of the 17-4-6 include desirable high strength and corrosion resist- 
ance, good formabilitv, easy weldability. The 18-5-8 was developed as an al- 
ternate for Type 302, and has properties similar to that material. The chrome- 
manganese family is not yet complete, company researchers say, and develop- 
ment work is continuing 


} 
severai 


Continued on page 35 


Important 


_ New Developments 


FROM 


THE CHEMICAL CORPORATION 
Research Laboratory 


LUSTER-ON M 


A new quik k one dip bright clear 
treatment for zim Used in very 
dilute olution to give a bright 
attractive finish with good corrosion 


prot« ctor 


LUSTER-ON STAIN PREVENTIVE 


For the 
plating ry economical finish 
for long 

Rand 


on electri 


volume producer of zine 


lift suggee ted uses are 
conduit outlet boxes 


plated sheet stock, wire screening 


LUSTER-ON NL-C 
A one d Pp bright conver 


for cadmium requiring 


LUSTER-ON NS 


The answer to“ potting 


on copper ind bra | 
under humid conditior 
for use on thin dep 


clear lacquer dhe 


LUSTER-ON ALUMINUM SEALER (222-M 


Produce i chromate filn 
num that provides excellent « 
protection and can serve | 
base Now can be dyed in many at 
tract e pa tel colors Meets Govern 
MIL-C-5541 


ment Spec 


Ask for literature Send a sample for 


ok 
free laboratory treatment 


Youll also be interested in our 
Safety Division's line of industr 
skin cleaners and protectors 
protect your workers ond your 


products. Literature ovailable 


"Chemical 


CORPORATION 


66 WALTHAM AVENUE, SPRINGFIELD 9, MASS 
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Precision temperature control of the three 
Lindberg-Fisher furnaces is maintained 
through these conveniently grouped panels. 


From left to right, Robert W. Scott, Virgil 
L. Shoemcker and Del T. Kay, general 
portners, SKS Die Casting Company. 








IN CASTING 
METHODS WITH 


LINDBERG- 
FISHER 


INDUCTION 
FURNACES 


@ SKS Die Casting Company 


fornia, is engaged in critical close dimensional 


Berkeley, Cali- Melting Furnaces. These fulfilled our require- 


ments completely and represented an outstand- 


work in casting fuel cell fittings for aircraft. ing improvement Over Our previous methods.” 


To achieve consistent results extremely close 
control of metal temperature is essential. 

Mr. Del T. Kay, SKS general partner, says: 
‘““We had no previous experience in induction 
melting and holding and sought the best advice 
we could find. As a result, we have installed 


three Lindberg-Fisher two-chamber Induction 


Like SKS, you will also find that Lindberg- 
Fisher Induction Melting and Holding Furnaces 
provide these advantages : cleaner molten metal, 
continuous production, cooler operation and 
minimum maintenance. Ask us to recommend 
the proper type of furnace for your particular 
needs or write for our Bulletin 560. 


LINDBERG - FISHER eoc:e ronvscss 


‘LINDBERG ENGINEERING COMPANY, 2463 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 
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FAST, RESIN BONDING of Shell 
mold halves has been achieved 
through use of this new shell-bond- 
ing machine, recently added to G-E 
Chemical Materials Department’s ex- 
perimental shell-molding laboratory 
here. Foundry technical service en- 
gineer, Jack E. Bolt, is shown placing 
the hot cope (top half) on the hot drag 


(bottom half), before spring pres- 
sure is applied by the machine. The 
new technique eliminates a bottle- 
neck in the process caused by use 
of mechanical fasteners. Hitherto, 
production was slowed by lack of 
an effective method of joining shell 
halves. In the foreground is a new 
dimensional-study pattern; halves 
are lifted from the pattern and 
placed on the machine for bonding. 
Believed to be the most complete 
laboratory of its kind, the G-E 
foundry permits study of all factors 
affecting the shell-molding process. 


FIBER METALLURGY is a new 
metal forming technique recently an- 
nounced by Armour Research Foun- 
dation of Illinois Institute of Tech- 
nology in Chicago. Unique feature is 
the starting form of the metal 

short metal fibers. It is possible to 
produce a wide range of porosities, 
combined with high strength and 
toughness, according to Dr. Arthur 
G. Metcalfe, senior metallurgist at 
the Foundation. Many operations are 
said to be similar to those used in 
powder metallurgy. Similarity of 





POWDER METALLURGY 
can duplicate this part for 


MACHINED PART — [8¢ 


POWDERMET™ part — 7¢ 


Don’t cut parts— Cast Costs! 


—with YALE Powdered Metal Parts 


When it comes to keeping 
production costs down, American 
industry turns more and more to 
powder metallurgy. For here are 
tough, accurate parts completely 
ready for assembly...that not 
only do the job more cheaply, but 
often better! 

With identical machined parts, 
most of the cost goes into the 
expensive machining operation. 
The price of one machined part 
will buy up to six of the same 
parts in powdered metal! 

Close tolerances, excellent wear- 


A qualified Yale & Towne 
engineer is ovailable to discuss the 
odvantages ond limitations of 


powdered metal ports— right in 


your own plant! He will show you 
how powder metallurgy moy cut 
costs in your production operations 
There is no obligation for this 





engineering counsel. 





TYPICAL PM PARTS 
Filters 
Bearings Coms 
Switch Parts Keys 


Gears 


ability, and controlled porosity 
are established Powdermet* vir- 
tues. Special properties — such as 
self-lubrication, or unusual elec- 
trical characteristics—can also be 
achieved. Alloys are available 
exceeding the tensile strength of 
mild steel. 

The answer to your pro- 
duction problems may well be 
Powdermet* parts...and Yale & 
Towne. For Yale & Towne has 
the experience and know-how to 
serve you best in this rapidly- 
developing new field. 


YALE & TOWNE 


THE YALE &4 TOWNE MANUFACTURING CO 


Powdered Metal Products Division 


9335 BELMONT AVE. «© FRANKLIN PARK, ILL. 


f-——~Send Today For Free Bookiet—— 


The Yale & Towne Manufacturing Compeny 


Powdered Metal Products Division 


Wheels Valves 


9335 West Belmont Avenve 

Franklin Park, ilinots 

Send ) Send information on PM parts for attached 
Booklet specifications or drawings 

Have a Yale & Towne Powdered Metal engineer call on me 


felting process used in paper making 
is noted 
The process 


is suspended in 


_ 


Ratchets 
Ard many more 


Sprockets 
Pawls 


ae 
—_ 


fibrous material 
liquid which is 
poured over a filter while apply- 
ing suction to form a felted layer 
After drying,.it can be sintered, 
coined or impregnated. It can be 


Get your copy 
of this informative 
new booklet 


Nome eee 96 Title 
Company... 
Address 


a ee ee ee ee ed 


City lone State 


bees enema aaneneinenarananenany 


pressed to higher density Mert 
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Now you can buy~C USTOMIZED 


conveyors in~pre-fabricated 


STANDARD sections 


Designed, developed and constructed for maximum versatility, , 
MAY-FRAN_ conveyor components now provide users with the ultimate 

of flexibility. Pre-fabricated conveyor sections can be furnished rapidly 

and inexpensively. Sectionis-can be assembled to form virtually 

any type of hinged-steel belt convéyer_for handling stampings, formed 
metal parts, forgings, automotive scrap, chips_and turnings 


and many other miscellaneous products. ein 


Straight sections . . . concave or convex curved sections . . . 
take-up charge sections and discharge-end sections can be 
Tarnished to meet specific requirements of belt width as well as 
load bearing and volume capacities. 


Once installed,.a MAY-FRAN conveyor can be dis-assembled 
and re-assembled tIn_another plant location . . . quickly, 

easily and with minimtm down-time. In addition, 

conveyors can be lengthened;.shortened or modified 

in almost any way at minimum Cost. 


. MAY-FRAN ... a name long 


récognized in the materials 
handling field . . . is first again 

, with standardized components 
for your customized inetallation. 


Write today for 


complete information 


MAy-FRAN 


ENGINEERING, INC. 


1686 Cierkstone Rood 
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WHY ZINC RATES FIRST IN DIE CASTING e NUMBER 5 OF A SERIES 


iil Sree 


INCORPORATED 


——— 
shite ofpoarauee as demanded by SCHICK 


The brand-new Schick “25” electric shaver, com- 
memorating Schick’s Silver Jubilee, not only is 
claimed to be a completely new concept in electric 
shaving, but demonstrates the outstanding results 
of the latest techniques in precision product engi- 
neering. The “business end” of the palm-sized new 
“25” is composed essentially of the four ZINC die 
castings illustrated above. When chro- 
mium plated, these metal components 
contrast beautifully with the gleaming 
white plastic housing. 

The ZINC die castings are shown 
as they are received by Schick from 
the die caster. Not only are all assem- 
bly elements accurately cast, but the 
design details (note the raised trade 
mark and the recessed lettering on the 


The New Jersey Zinc Company, 160 Front Street, New York 38, N. Y. 


nameplate) are sharply defined. No machining is 
required and, since the castings are ZINC, stand 
ard plating procedures are used. The right and left 
hand “whisk-its” (which snap open for easy clean 
ing) and the shearing head divider are bright 
chrome. The nameplate is finished in a soft silvery 
satin with the recessed lettering painted black to 
provide quick product identification. 
Appearance is just one of many 

tor 
you" considerations which dictate the 
= choice of ZINC die castings in prod- 
uct engineering. Send for our bro- 
chure and contact any commercial 


send 


die caster for the answers to your 
particular production problems. 


Ais DIE CASTING ALLOYS 








The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (onicrm cuciny) ZINC 
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entire outside surface has a coating 
of the infiltrant material about 0.0001 
thick except where the means of 
fastening the blade in position is lo- 
cated where the coating is thickened 
and at the trailing edge where the 
edge for a distance of about 1/32” is 
substantially al! infiltrant material 

(Patent No. 2,714,245—Sintered Ti- 

tanium Carbide Alloy Turbine 

Blade—Claus G. Goetzel—assigned 


to Sintercast Corp. of America-— 
issued August 2, 1955) 


A POWDER METALLURGICAL 
METHOD for fabricating heat re- 
sistant metal parts such as turbine 
blades, buckets, nozzles, vanes and 
other gas turbine parts. Powdered 
metal from the group consisting of 
tungsten, molybdenum, tantalum, 
columbium, titanium and zirconium, 
mixtures of these metals or their 
carbides are mixed with a skeleton 
binder metal. The powder is pressed 
to shape and then sintered to form 
a strong porous body. The porous 
body is later infiltrated with a low- 





DIE CASTING MACHINES 


FOR SOUND PRECISION CASTINGS 


A NEW FEATURE! Midwest-Foster — 





er melting metal to form a part of 
full density 
The refractory powder is all 20 
microns or smaller particle size and 
the part before infiltration has a 
pore volume between 37 and 59 per- 
cent by volume. The infiltrant is 
selected from the group of iron, 
nickel, cobalt and chromium or mix- 
tures of these metals. 
(Patent No. 2,714556—Powder 
Metallurgical Method of Shaping 
Articles From High Melting Metals 
-Claus G. Goetzel — assigned to 
Sintercast Corp. of America—is- 
sued Aug. 2, 1955). 


A METHOD OF RECOVERING TI- 
TANIUM in the form of high-purity 
metallic product from crude tia- 
nium bearing material. The titanium 
bearing material is treated to form 
titaniurn carbide. The carbide is then 
reacted with gaseous iodine to form 
titaniurn tetraiodide. The iodide in 
gaseous form is then brought against 
a heated surface at a temperature of 
1100 to 1700C to effect decomposi- 
tion of the iodide and deposition of 
the metallic titanium. 
(Patent No. 2,714564—Production 
of Metallic Titanium — Alfred C 
Loonam—assigned to Chilean Ni- 
trate Sales Corp.—issued Aug. 2, 
1955). 


PRODUCTION OF METALLIC TI- 
TANIUM by electrolysis of an alka- 
li metal fluotitanate in a substan- 
tially anhydrous fused salt bath. The 
bath consists of the alkali metal fluo- 
titanate and at least one halide salt 
from the alkali metal and alkaline 
earth group. An improvement con- 
sists of incorporating in the bath a 
halide of an extraneous tetravalent 
metal of the group consisting of zir- 
conium, hafnium and thorium. The 
latter halide comprising at least 
0.2% by weight of the alkali metal 


Newly designed JET-SPEED — HI-PRES- 
SURE injection end permits infinite ad- 
justment of shot cylinder — easily and 


fluotitanate in the bath 
(Patent No. 2,714575—Production 
of Metallic Titanium Eugene 
: . Wai assigne rizons Ti- 
quickly up to 6 inches below center. hos el a os hee yy 7 
4 Other features include heavy framing and 1955 
<— platens, positive clamping action, maxi- 
<— mum injection speeds and pressures, 
= hydraulic and electric interlock safety fac- 
<= S™ _ tors, minimum maintenance, all of which 


4 YYPWyrre~sww~r guarantee sound precision castings at 


lowest cost. 


A PROCESS FOR OBTAINING 
MOLYBDENUM which consists of 
electrolysis of a bath containing 15 
to 40 percent, by weight, of potas- 
sium hexachloromolybdate and 85 to 
60 percent, by weight, of an alkali 
halid electrolyte. The electrolysis is 


Injection assembly permits safe. ef- 
ficient ladling of metal. Adjustment 
of jack screw and 2 gland nuts. 
simplify positioning of shot aS. 
No additional piping or flexible 
tubing required. 


Miduesl WAcHINeE Co., INC. 


Monufacturers of Midwest-Foster Die Casting Machines 


2826-28 W. Walnut St. © Chicago 12, Illinois 
For more information circle No. 46 on the Reader Service Card 
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Write for free detailed 
bulletin and specifica- - 
tions, fully illustrated. phere 

(Patent No. 2.715,093—Electrolytic 
Production of Molybdenum Pow- 
der and Coherent Deposits—Sey- 
mour Senderoff and Abner Bren- 
ner—assigned to the United States 
of America—issued Aug. 9, 1955) 


carried out in an inert gas atmos- 


“le, 
ay 


Continued on page 111 








THIS ACCOMPLISHMENT IS TYPICAL 
of a process that can mass-produce — direct from 
the raw material — precise, complex-shaped close 
tolerance units economically. In the fast-moving 
automotive industry, designing with die castings 
ensures the high-speed and economical production 
of many components. This year, for example, the 
industry needs 76 million door and window handles. 
These handles are being zinc die cast at the rate of 
700,000 per day — how else would you do it? 


On the 1955 cars the front end 
assemblies alone of 16 different models contain 
from 22 to 40 pounds of zinc die cast parts each. 
The excellent physical properties of zinc are also 
increasingly utilized for a great variety of functional 
automotive parts. Because die casting actually is 
the “shortest distance between raw material to fin- 
ished product,” it is the outstanding production 
technique for innumerable components of home 


appliances, instruments, hand tools, business 
machines, electrical equipment and many other 
products basic to the American economy. In fact 
the die casting industry consumes over one-third of 


the total zinc used annually in this country 
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BUNGE TILE O9.99=% ZINC 


EASTERN SALES AGENTS ST. JOSEPH LEAD COMPANY 250 PARK AVENUE, NEW YORK 17 


LEAD COMPANY SEATTLE, WASHINGTON 
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Thousands of Different Castings 


all with the same 


- PECO PRECISION 


Exact mouldings reduce to a minimum the need for machining 


PECO DIE-CASTING MACHINES are proving daily the benefit of 
their unique ELECTRICAL CONTROL, which covers every move- 
W'e shall be glad to forward to you on request ment of the cycle, ensuring continuity and uniformity of production 


fully illustrated literature on these machines The machine has four core-pulling connections, two for each platen, 


a built-in central hydraulic ejection cylinder and four bumper bars 
for mechanical ejection. All these mechanisms are fully interlocked 
and controlled, permitting operation in any sequence. 


By using the central hydraulic ejector as a core-puller the effective 
die opening may be increased by as much as six inches 


(PECO) The company has developed an important new range 
of HOT CHAMBER die-casting machines, which 


will be of considerable interest to manufacturers. 


PECO MACHINERY SALES (Westminster) LTD. 


28 VICTORIA STREET, LONDON, S.W.I. Telephone: ABBey 1793/4/5 


Telegroms: “PROFECTUS,” SOWEST, LONDON Cables: PROFECTUS, LONDON 
Works: THE PROJECTILE AND ENGINEERING COMPANY LIMITED 











For more information circle No. 63 on the Reader Service Card 
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NEW versatile STOKES powder metal press 


A new 50-ton multiple-motion press offers 
increased economy to powder metal molders 


Here is a powder metal press so new, so 
adically different from anything in the 
field today that it presents entirely new 
possibilities for efficient industrial com 
pacting. With its simplified tooling and 
fast operation, the 640 press outdates all 
other designs; makes possible the applica 
tion of powder metal production 
of parts for which the process has never 
before been considered economical 

The Stokes Model 640 is a completely 
new design, based on an intimate knowl- 
edge of the industry's requirements. It 
represents the latest ac vement in Stokes 
35-year experience in the design and 
manufacture of presses specifically for 
powder metallurgy 

For example, the 640 press is the first 


to give full, 50-ton simultaneous break 
away on multiple lower punches, impor 
tant in successful ejection of complex 
parts; centralized controls, for easy, fast 
set-up and operatior 
ments of all press actions while the ma 
chine is running; direct-reading handwheel 


independent adjust 


calibrations, that eliminate guess-work or 
settings, permit exact records for 
piece produced 


If you are now compacting pow 
metals or are investigating how thi 
nomical process car 
production, you i kr about 
many exclusive feature of the Stoke 


Model 640 press. Write for Bulletin 670 


F. J. Stokes Macuine COMPANY 
PHILADELPHIA 20, Pa 


The pieces shown are typical of ports for which 
the Model 640 press is particularly well suited 
iff ! ke these ond pieces with double 

; tlanges a or 


m the Stokes 


OFFICES IN PRINCIPAL CITIES 
REPRESENTATIVES THROUGHOUT THE WORLT 


For more information circle No. 69 on the Reader Service Card 
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Br t, Comm Louisville, Ky. 
Providence, R. |. 
LN. ¥. Somersworth, N. H. 


WESTERN ELECTRIC 
Baltimore, Md. Kearny. N. ) 


WESTINGHOUSE 


and others... 


Such patronage must be deserved 


ves NEW ENGLAND DIE CASTING CO. 


F t Ave. West H« onn ¢ P. ©. Box 1281 New Haven, Conn 


For more information circle No. 56 on the Reader Service Card 





SPECIAL 


REPORT 


FIVE EXPERTS ON THE METALS SUPPLY SITUATION who addressed the 
principal session of the American Die Casting Institute September 15 are 
l. to r., Robert K. Beck, Howard L. Young, Charles R. Ince, Edward R. Berg 


man and Don Wilmot. Published here is a summary of their remarks on 


The 1956 Metal Supply Picture 


ZINC 


W. J. During, President, the American Die Casting In- show, he said 
stitute, led off the discussion of the zinc supply, stating n the 99.99 
that “the gyrations of the zinc market have vitally 

affected our business.” He noted the short suppl) 

situation of 1946-47, the “tariff-squeeze market” of 

1952-53, and the “whirling price periods when th 

quoted price for zinc changed so rapidly that no one 
could tell either yesterday’s or tomorrow’s price 
Predicting that about 360,000 tons of zinc die casting 


will have been produced in 1955, he stated that thi 1929, t 
, high volume “has largely been due to the recapture yf 1955 
of the automotive market.” onsumption 
Charles R. Ince, Vice President and Sales Manager, St. 
Joseph Lead Co. commented that, after a six-year 
period of sharp price fluctuations, “we seem to be 


Howard L. Young, Vice President, American Zine 

Sales Co. emphasized that “there w be ifficient 

Special High Grade available t 

entering a period of relative stability and minor pric« to fill your requirement 

fluctuations. Despite an increase of l42¢ per pound 
zinc has advanced only 137 in a year, a fluctuatior suppor 

considerably less than that in most other metals 

Expecting little price change during 1956, he ex 


plained, “The recent ri f le¢ per pound apps 


f 390.000 ton 


70.000 t 


’ 
ars 


' 
have just about compensated miners and smelte: ’ 


for the higher cost resulting from this years round of 385.000 ¢ 
, . 

increases toughly, it takes 100 man-hou 100.000 to 
to produce a ton of zin 60 for mining and Belk 


and 40 for smelting. Wage agreements call 
an hour inc! ross-the-board exclusive 
benefits, equi ; 
amount or tne ! r 

Mr Ince stresse< 
tion of Special Hig 
rte 
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The Next Five Years ... How Much 
Metal Will Be Used For Die Casting? 





ZINC ALUMINUM 


Special High For Die For Zinc Total 
(Tons) Casting Alloy 


{Millions of Pounds) 














ZINC—cont 


strike, flooding by distressed foreign material. and 
consequent build-up of stocks of slab zinc. Stocks 
have now been reduced to approximately 45,000 tons, 
he said, and “the zinc industry is in a more healthy 
situation than it has been for several years.’ 
A possible new method of leveling out price fluc- 
tuations was suggested by Mr. Young in a proposal 
which drew considerable comment from die cast- 
ers: That pricing deliveries of Special High Grade 
zine be based on the previous quarterly average price 
If this method of pricing would be of benefit to the 
lie casting industry by giving...a known price for 
zine for a three-month period, it might be possible for 
me zine producers to acquire concentrates on this 
ame method of pricing. ..such a method would tend 
oward a more stabilized market 
it 


) 


.and would elimi- 
some of the speculative risk which now exists.” 


ALUMINUM 


David Laine, Secretary, the American Die Casting 
Institute, told the meeting that the die casting industry 
is not receiving an adequate supply of aluminum cast- 
ing ingot, if the word “adequate” is defined as “an as- 
sured supply at economically competitive levels.” 
Emphasizing the gravity of the situation, Mr. Laine 
made these points: 1.) The price of secondary alu- 
minum is higher than the price of primary, indicat- 
ing shortage of supply; 2) Since price quotations for 
die castings are determined by estimating formulas 
in which metal cost is a major element, competitive 
ability may be adversely affected; 3) In a growth in- 
dustry where accelerated technological development 
indicates continued increase in use, insecurity of 


metal supply can endanger the industry’s future 


Robert K. Beck, President, Apex Smelting Co., showed 
tabulated figures to demonstrate that “the die cast- 
ing industry’s percentage of growth is more than 2% 
times that of the overall aluminum wrought products 
industry.” Between 1948 and 1955, shipment of alumi- 
num die castings is up by 179 percent, compared with 
shipments of wrought products up 70.7 percent and all 
types of castings up 73.7 percent 

He noted the close relationship of the die casting 
and aluminum smelting industries, since about 85 
percent of die cast aluminum comes from secondary 
metal 


“Scrap, our raw material, operates in 
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ket,” Mr. Beck said, “Its price and availability 

up and down according to the law of supply and de- 
mand, and it is easily affected by extraneous pres- 
sures upon it such as exports, toll and conversions 
and other demand factors.” 

Analyzing the sources of raw material and some 
of the problems of supply, he told the group, “Scrap 
is generated from the fabrication of aluminum forms 
plus obsolescence scrap cannot be stored in large 
quantities and must, therefore, be processed within 
a short period of time after generation ... this 
means that smelters must be in a position in lean 
periods of demand as well as in periods of high de- 
mand to process this scrap and hold ingot inventory 
for your consumption.” 

Mr. Beck placed responsibility for the unusually 
high price of secondary aluminum casting ingot on 
the fact that “customers of ingot shapes are forced 
to resort to conversion deals to obtain a portion of 
their metal supply. This factor, coupled with the di- 
rect purchase of scrap by the primary producers 
places a heavy strain upon the scrap market which 
is simultaneously feeling the effect of your increased 
needs.” 


E. R. Bergman, President, U. S. Reduction Co. presented 
a series of tables in support of his contention that 
there would be a small overage of supply over de- 
mand of aluminum casting ingot through 1960. “In 
each year,” he said, “there is a safety margin of avail- 
ability over need, but this safety margin is thin 
and scrap export can more than offset it.” 

Looking into the future, Mr. Bergman predicted 
that this year’s 360.000,000 pounds of aluminum die 
castings would increase by 1960 to about 760,000,000 
pounds, a growth of 111 percent in the next five 
years, in addition to the 179 percent which the indus- 
try has grown since 1948 

Admitting that the margin of supply over demand 
is a narrow one, he pledged “complete cooperation in 
solving our mutual problems.” 


D. Wilmot, Vice President, Aluminum Company of 
America, promised to provide “a fair and equitable 
distribution of our available supply to all segments 
of industry,” in response to the die casting industry’ 
request for an increase in the amount of primary 
metal available to them 

Mr. Wilmot summarized the influences which 
should increase the total primary supply: the entry 
of several major companies into the field, possible 
reduction in government stockpiling demands, pos- 


] 
ior aiu- 


sible reduction in defense requirements 
minum 

“Our records indicate,” he said, “that interest in 
primary aluminum on the part of buyers of metal for 
the die casting industry ha red principally in 
those periods when the price -condary metal has 
been above the price of primary. It is thoroughly un- 
derstandable. No one industry presumably would 
use material of any higher quality or pay more for it 
than would be needed to » over-all require- 
ments of strength, finish, etc. Because of these buying 


habits on your part, however, we, naturally enough 


I 
have cultivated other markets. Obviously it would 


not be feasible to withhold constantly large supplies 
of primary metal from the market in order that they 
would be available to a particular segment of indus- 
try when needed in crises.” 





& TECHNICAL REPORT | 


1. Possible Tool 
For Investment Casting 


By JAMES H. MOORE, 


Oe wsscblcan past e of ve 
been giver r é bl. ‘ 
ent has beet 


MELTING IN VACUUM may offs 
etals for high-performar 
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Typical Melting Equipment . 


Photo: National Research Corp 


1, INVESTMENT CASTING FLASK is shown here mounted inside 
of vacuum furnace. This is typical of equipment used for develop- 
ment work on this process. 


What Happens In The Melt 























2, REFINING ACTION of vacuum melting is diagrammed here, 

showing decomposition of unstable gas-metal compounds, reduc- 
tion of hydrogen and nitrogen, reduction of carbon and removal of 
water vapor. 
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VACUUM MELTING—Cont. 


magnesia to form dissolved mag- 
nesium and dissolved oxygen or 
carbon monoxide. The volatile 
impurities, such as lead, zinc, 
cadium, bismuth, and magnesium, 
are evaporated from the melt. 

A little more definition may be 
given to the picture of these ef- 
fects. Figure 3 is a plot of the 
hydrogen and nitrogen contents 
in solution in molten nickel at 
1580 C as functions of the pres- 
sure of the respective gases over 
the melt. The proportionality of 
dissolved gas content to the 
square root of the pressure clear- 
ly indicates the powerful effect 
of pressure on gas solubility. 

The decomposition of certain 
oxides under low pressure is il- 
lustrated in Figure 4. At a fur- 
nace pressure of 10 microns (0.01 
mm Hg.) it may be séen that cop- 
per oxide decomposes at the melt- 
ing temperature of copper, and 
nickel oxide at the melting tem- 
perature for nickel. Iron oxide, 





Experience with vacuum melting 
indicates that it should give the 
following advantages in investment 
casting. 

1. Elimination of gases and their: 
a. Effects on dimensions and 
soundness of castings 
b. Effects on mechanical 
properties 
c. Effect on surface finish 

. Elimination of slag and dross 

Elimination of residual elements 

causing hot shortness 

. Closer analytical control 
. Possibility of higher content of 
very reactive alloy components. 





and the oxides of more stable 
melts do not decompose at this 
pressure and usual melt tempera- 
tures, and must be removed by 
carbon or hydrogen deoxidation 

The effect of reduced pressure 
on the carbon-oxygen reaction in 
molten chromium, a possible fu- 
ture base for cast high tempera- 
ture alloy is shown in Figure 5 
The equilibrium carbon and oxy- 
gen contents are shown to be a 
function of the residual pressure 
of CO over the melt 

The metals commonly used as 
alloy bases have low vapor pres- 
sures. Some of the metals which 


may be separated from them by 





vaporization during vacuum melt- 
ing, and their vapor pressures at 
the melting temperature of iron 
are as follows: 
Chromium 1.5 mm 
Manganese 16 mm 
Aluminum 19 mm. 
Lead 260 mm 
Bismuth greater than 1 atm 
Magnesium greater than 1 atm 
Tellurium greater than 1 atm 
Zine greater than 1 atm. 
Cadmium _ greater than 1 atm 
This vaporization effect can be 
a disadvantage when a controlled 
alloying addition of a_ volatile 
metal must be made prior to a 
vacuum degassing treatment. 
However, taking the case of chro- 
mium as an example, the loss is 
predictable under a certain set 
of conditions, and the required 
allowance for loss can be made 


2. How It Improves 


1. Nickel and Cobalt Base Alloys 

Nickel and cobalt based ea 
benefit through vacuum melting 
because there is a minimum loss 
of hardening elements due to oxi- 
dation. Their superior cleanliness 
is reflected in substantially im- 
proved fatigue and stress rupture 
properties 

Ductility and overall work- 
ability are greatly improved so 
fewer scrap parts are produced 
In addition, vacuum melted scrap 
itself has an excellent remelt 
value 

As an example, in converting 
expensive high temperature al- 
loys produced by conventional 
melting practices from ingot to 
bar stock, a 40 to 50 percent re- 
covery was the average obtain- 
able. With vacuum melted carbo- 
loy alloy M-252, the average re- 
covery now obtainable is 60 to 70 
percent. For composition see page 
98 

The bar scrap produced is much 
cleaner and its hardening ele- 
ments are undiluted by oxidation 
It can, therefore, be remelted in 
the vacuum furnace without ap- 
preciable loss of properties and 


Material is based on data from 
Technical Bulletin VM-101, Car- 
boloy Dept General Electric Co 


The effectiveness of the vacuum 
refining of a nickel melt which 
might serve as the base for a 
variety of alloys such as high 
temperature alloys or electrical 
alloy is shown in Figure 6. Rapid 
elimination of nitrogen is evident, 
as well as the possibility of a 
very low oxygen if tapping is 
properly timed. The application 
of vacuum melting to iron alloys 
containing chromium has given 
comparative nitrogen contents 
shown in Figure 7 

The effect of gas content on 
casting dimensions due to gas 
formation during solidification is 
well known and of great import- 
ance in alloys which tend to be 
“gassy.” The benefit from vacuum 
melting and casting is obvious 
although one should add that in- 
complete degassification follow- 


Metals” 


without the necessity of making 
major alloy additions 

The improved mechanical prop- 
erties obtainable with these al- 
loys will allow jet engines to be 
operated at higher temperatures 
thereby increasing the efficiency 
of their performance. In addition 
vacuum melting permits the man- 
ufacture of high temperature al- 
loys with substantially large: 
amounts of hardening elements 
than is feasible by air melting 
practices. This promises to create 
a new family of high temperature 
alloys with even better mechan- 
ical properties 

Alloy J-1570 is an excellent 
example, and there are others 
even more promising under de- 
velopment by the Carboloy De- 
partment which will be made 
available for high temperature 
applications 


2. Low Alloy Steels 


Vacuum melting imparts su 
perior cleanliness, fatigues 
strength and transverse mechar 
ical properties to low alloy ste¢ 


3. High Chromium Alloys 

High chromium alloys, like 430 
and 446 stainless, normally ex 
hibit brittle fracture at room ten 


3. EFFECT OF PRESSURE on the 
solution of hydrogen and nitrogen 
in nickel at 1580 C. 


asting in vacuum can give 
bad porosity because of the 


ed pressure head 


Continued on page 96 


perature. As a result their im 
pact strengths are too low for 
many applications. Vacuum proc 
essing has enabled production of 
these alloys with a substantially 
lower transition temperature 
onsequently a greatly imp 
room temperature 

strength. This will e 


broaden their field 


4. Copper and Nickel 

ee of their 
gases greatly improves these 
terials for use in electronic tube 
applications. The emission char 
acteristics of cathodes made from 
vacuum processed metal are su 
perior because of their increased 
purity and closer control of com 
position. Vacuum melted copper 
has exhibited a conductivity very 
lose to 100 percent of the calcu 


lated theoretical valus 


9. Iron 

The purity of iron is greatly ir 
reased by vacuum processing 
This type iron has been shown t 
have a 60 to 75 percent greater re 


istance o rupture Elongation 


has often been increased as 


as 400 percent vith 


Conti ued on page YR 
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VACUUM MELTiING—Cont. 


UNLOCKING THE DOOR of the vacuum furnace. 


Horizontal layout of furnace and full-diameter door 


give complete access to interior. 


REMOTE CONTROL WHEEL pours a 200-lb. melt. 


W. L. Weddle, research engineer, can watch progress 


of the pour through sight-glass. 


3. Case Study: Thompson Products Ine. 
Installs Furnace For Research And Development 


» NE of the largest suppliers of 
rcraft and automotive com- 
its, ranging from poppet 

to piston rings and from jet 
ne engine vanes and blades 
iplex fuel systems has turn- 
1cuum metallurgy for help 
veloping new high-purity 
that will make tougher and 
sting components, and 
thods of forming that will 
and simplify its produc- 
‘r its costs 

direction of K. M 
manager of research, 
Thompson Products, Inc. has been 
actively exploring many poten- 
tial uses for vacuum-processed 
metals. Such metals, melted and 
cast completely under vacuum 
are free of nonmetallic contam- 
ination and dissolved gases and, 
as a result, their mechanical prop- 

erties are markedly increased 

At the present time Thompson's 

activity is directed principally to 
the improvement of high tempera- 
ture alloys currently used for gas 
turbine engines by the use of vac- 
uum and inert gas atmosphere 
melting and casting. In the not- 
too-distant future, activity will be 
directed toward the development 
of new alloys whose compositions 
present difficult or insurmount- 
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able problems with air melting 
and casting conditions. 

The techniques of vacuum 
melting and casting are quite in- 
volved and complicated by chem- 
ical reactions which do not occur 
under non-vacuum conditions 
giving rise to scores of technical 
inquiries in high temperature 
chemical reactions. 

From work to date it appears 
reasonable to conclude that the 
vacuum processing of current 
production high temperature al- 
loys will make large percentage 
improvement in both endurance 
limit and ductility levels. Increas- 
ed ductility and higher endurance 
limits are extremely important 
contributions to the materials as- 
pect of turbine engine operation 


Investment casting, by which 
ntricate shapes are obtained 
without machining, has been done 
experimentally under vacuum 
conditions by Thompson Products 
research engmeers as part of their 
evaluation of improved forming 
methods. This procedure is e2x- 
pected to find considerable appli- 
cation for economical production 
of jet engine turbine parts 

To assist in this research pro- 
gram, Thompson Products re- 


cently installed in its Cleveland 
research laboratory a Stokes 
Model 437 vacuum furnace in 
which vacuum-melted and cast 
alloys are produced in 200-lb 
batches. The furnace, 8 ft. in di- 
ameter and 10 ft. long, has a large 
internal volume, so that it can be 
modified to handle 1000-lb. melts 
whenever the company is ready to 
embark on large-scale production 

Test specimens of various ex- 
perimental compositions of metals 
and alloys are cast in the furnace 
These are examined for creep, re- 
sistance to thermal shock, and 
other characteristics. Vacuum- 
melted metals have shown vastly 
improved resistance to the de- 
structive effects of high temper- 
atures due to their purity and 
homogeneous structure 

Outstanding feature of this vac- 
uum furnace is its large-capacity 
pumping system, utilizing two 
10-in: Stokes booster pumps and a 
Microvac fore-pump, capable of 
handling 60,000 micron cubic feet 
per minute, at a pressure of 10 
microns. This large pumping ca- 
pacity is needed for handling the 
tremendous volume of out-gas- 
ing that occurs when melting and 
de-gassing these high-tempera- 
ture alloys 





SHELL MOLD CASTINGS 


FROM SAND CASTING, right, to shell mold casting, of rejects, the shell casting also reduces machining, cuts 
center, is the success story of this shut-off-valve for inventory requirements and gives lower finished piece 
gas lines, left. Besides eliminating porosity as a source cost. 


MINUTE AND FIVE SECONDS is the average cycle for producing 
* combined cope and drag shells in this mold making machine. Medium 
cure resin is employed. 


RED BRASS FITTINGS: they’re sound when cast in shells 


TSE of red brass shell mold manufacturers of valves and fit- a small shell mold 
castings for a widening range tings for gas appliances partment and ran pilot quantitic 
of small-to-medium-sized fittings For many years, this company experimentally in red bras: 
in the heating, plumbing and al- has obtained sand cast compo- When satisfactory foundry 
lied fields seems indicated by nents in brass from Standard practices had been established fo: 
current experience of W. J Brass Foundry Co. Three this difficult-to-« 
Schoenberger Co. of Cleveland ago, this jobbing foundry ; that seen 
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RED BRASS VALVE—cont. 


suited to shell mold casting were 
converted to this process. Now, 
Standard is producing several 
such items in substantial com- 
mercial quantities 

Typical of this group is the 
body of a shut-off valve, Figure 
l, for use on gas lines to water 
heaters and stoves. Previously, 
Schoenberger had the piece pro- 
duced by sand casting, disadvan- 
tages of which have now become 
apparent by comparison with 
shell mold casting 

With either process, a_ basic 
solid casting is drilled and bored 
from each end of the right angled 
casting, so that the perpendicular 
holes meet to form an opening all 
the way through. Similarly, a 
cross hole is drilled to receive the 
valve stem, and one face of this 
hole is machined to produce a 
heck nub which limits the dis- 
tance the stem may be turned 
In both tvpes of castings. opposite 
ends of the casting are threaded 

Now that more than 20,000 of 
these parts have been produced 
in shell molds, the company finds 
these advantages 


Porosity has been virtually 
eliminated as a source of 


rejects 


Amount of machining has 
been greatly reduced 


Inventory requirements are 
lower 


Less metal goes into each 
casting, and less metal is 


lost in chips 

Finished piece costs are 
lower, even though costs 
per pound of new castings 


and cost of patterns are 


higher 
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Here's what a designer and a foundryman say ... 
D. D. BURNSIDE, Chief Design Engineer, Schoenberger Co., a past nationc 


president of the American Society of Tool Engineers, says, “Shell mold casting has given 
us a better product at lower finished price. Better still, it has virtually eliminated poros- 
ty rejects ond their effect, not only on direct costs, but also on production schedules. 


M. WOLF, President, Standard Brass Foundry Co., says, “This experience has given 
us confidence that shell casting has a far greater future than was ever perceived in the 
past. It convinces us that there are virtually no engineering limitations to this process 
applicable to both ferrous and non-ferrous metals, especially where a product having 


high density is required.” 


Here, in greater detail, are the 
findings based upon experience 
with shell mold castings of this 
valve body having relatively sim- 
ple shape 

Probably the outstanding im- 
provement in quality has been 
the obtaining of dense, sound 
castings that contain no blow 
holes or voids to be discovered 
when holes are drilled through 
the piece. The self-venting char- 
acteristics of the resin-bonded 
shell mold are credited with this, 
for the resin burns out when the 
molten metal is poured, leaving 
a highly permeable shell that re- 
leases entrapped gases 

This freedom from porosity is 
also responsible, in large measure, 
for the lower finished piece cost 
of shell mold castings. When these 
fittings were sand cast, greatest 
single cause of rejects was intern- 
al porosity. Unfortunately, this 
type of defect does not show up 
until after expensive machining 
has been put into the piece. While 
the metal can be salvaged, the 
most expensive element the 
labor is lost completely 

In designing a sand casting, ex- 
tra metal has to be allowed for 
finish, since both rough and finish 
cuts are needed wherever dimen- 
sions must be accurate. The abra- 
sive outer skin, for example, had 
to be cut away before either end 
f the casting could be threaded 
Also, a great deal of extra stock 
is allowed usually to compensate 
for possible mismatching or other 
inaccuracies that occur in sand 
casting. These are eliminated in 
shell mold casting, since the mold 
halves are accurate, smooth and 
perfectly registered together 

When foundry engineers pre- 
pared to retool this job from sand 
to shell mold casting, they asked 


For more information circle No. 56 on the Reader Service Card 


Schoenberger for forging draw- 
ings, rather than the original sand 
casting drawing, because they 
wanted to work as close as pos- 
sible to finished dimensions 

The advantages of shell mold- 
ing for the product are further 
apparent when this process is 
compared to the possible alterna- 
tive of forging. 

If the forging process were used 
it would be necessary for Schoen- 
berger to load up inventory with 
at least a six-month supply in 
order to justify the cost of a forg- 
ing set-up. In contrast, shell- 
molding can be economically ap- 
plied to relatively small batches; 
even a one-day run is practical. 
Conversion from one product to 
another, in this case, is a job that 
can be accomplished in as little 
as 20 minutes 

As a final cost-saving item, the 
shell molded components lead to 
economies in tool wear as com- 
pared, in this instance, either to 
sand casting or forging 

In the shell molding process. as 
applied by Standard, the molds 
are made of a mixture of sand 
and Durez resin of medium-cure 
grade. They are formed on a cope 
and drag in a Shell-O-Matic ma- 
chine at an average cycle of 65 
seconds 

Each mold for the valve body 
provides for the simultaneous 
casting of 36 units, and this com- 
pany usually fills from six to 15 
molds at each pouring, although 
the number could be increased 

Pouring temperature of the 
molten red brass is a critical fac- 
tor. For the valve parts, a tem- 
perature of 2100 F is chosen, but 
t varies for other products and 
for other grades of plastic mold 
materials. This temperature is 


| 


held within extremely close limits 


ees 
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Here's how you can increase die-casting production 


Lubricate the die faces of your machines with ‘dag’ 
Colloidal Graphite. It provides effective dry-film lubri- 
cation which prevents adhesion and assures satisfactory 
flow of metal in the die. Since ‘dag’ dispersions are 
remarkably stable and long-lasting at high temperatures, 
they resist the scrubbing action of flowing, molten metal, 
and dies do not have to be re-coated so often. In such 
applications, production has been increased by 25%. 

‘dag’ Colloidal Graphite is a valuable lubricant for 
the working parts of die-casting machines, too. A typical 


die-casting firm used it to solve a perplexing problem of 
lubricating sunken ejector pins. After drilling an oil hole 
to the center of the pins, a few drops of diluted ‘Oildag’® 
were applied every four hours. This simple procedure 
permitted the dies to be operated normally for as many 
as 100,000 shots without ejector-pin service. 

You'll find a surprising number of ways in which 
‘dag’ Colloidal Graphite can help boost your produc- 
tion. Write for full information, contained in Reprint DC 
and Bulletin No. 425-Q10. 


ACHESON COLLOIDS COMPANY @ 
PORT HURON, MICHIGAN 
... alse ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 





INVESTMENT CASTINGS 


CLOSELY CONTROLLED melting techniques are important in preparing 


master alloy for investment casting. Shown above is a furnace at the plant 
of Cannon-Muskegon Corp. 


Six factors to consider in 


Selecting 


is faced 


rWNHE investment caste 
| with an increasing variety of 
alloys required by his customers 
In addition to handling the many 
complex problems of investment 


casting, it is necessary for him to 
have a full knowledge of 

A. The selection of appropriate 
alloys 
B. The 
factory raw materials 

C. Adequate melting and de- 
oxidation procedures 


procurement of satis- 


*Castability 
tion, W. A 


1955 


Its Effect On 
Dubovick 


Alloy Selec 
PMM June, July 
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Your Investment Casting Alloy 


F. KENNETH IVERSON, Meto 
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“Exacting Analysis Is Probably The Most Important Single Feature...” 


b. Allowances for deoxidation 
when used 


c. The influence of composition 
on castability 


d. The optimum composition 
for good properties 


As an example, the Aeronauti- 
cal Material Specification (AMS) 
5350C, for 410 stainless steel has 
the following limits 


C .05-.15 Mo .50 max 

Mn 1.0 max Cu .50 max 

Si 1.0 max P 04 max 

Cr 11.50-13.50 S .03 max 

Ni .50 max 

If this material is melted in a 
small induction furnace, there 
would be a carbon loss of .02 to 
05%, a silicon loss of .05 to .20%. 
and a manganese and chromium 
loss of approximately .05 to .15%. 
The exact percentage of loss is 
dependent upon melting time and 
temperature. With an arc furnace, 
there would generally be a car- 
bon pickup of .02 to .05°%, rather 
than a carbon loss. The losses in 
chromium, silicon, and manga- 
nese would be about the same 


"Ease Of Handling And Melting Are Influenced By The Form. 


2) Form. Other factors remain- 
ing equal, the exact raw 
material form is important in re- 
spect to melting and handling 
There are five forms of raw ma- 
terial available to investment 
casters: a) Shot, b) Small cast 
billets, c) Bar stock clippings, d) 
Ingots, e) Scrap 
With induction furnaces of 
small capacity and high frequen- 
cy, shot is certainly the most ad- 
vantageous form to use from both 
a handling and a melting stand- 
point. The material is convenient 


“All Types Of Surface Contamination Should Be Avoided .. ." 


) External Cleanliness. The raw 
material for investment 
casting should always be evaluat- 
ed from the standpoint of oxide 
scale, slag, oil or other contami- 
nants which would cause difficul- 
ty with melting or analysis 
In the case of ingots, billets or 
scrap, oxides or other surface 
contamination can be removed 
by shot blasting. of course. at 


The investment caster melting 
Type 410 in induction equipment, 
with little or no deoxidation, re- 
quires material with carbon .11 to 
15% and chromium, silicon and 
manganese on the high side of 
the range. Without these qualifi- 
cations he may not be able to 
meet the specifications after re- 
melting and may have difficulty 
with his castings because of low 
silicon and manganese. These ele- 
ments effect the fluidity of molten 
metal and its gas content 

Some investment casters adjust 
the composition of raw materials 
py making small additions during 
melting. This is somewhat diffi- 
cult because it is necessary to re- 
calculate the additions for eact 
lot of material and to rely on the 
melter to make the small addi- 
tions consistently and accurately 
Consequently, it is desirable for 
the inpestment caster to deter- 
mine what chemical limits he re- 
quires, and obtain material with- 
in these limits 

During the last several years, 
the investment caster has come 
to realize the value of some de- 


1 


to weigh and charge into the fur- 
nace. The large surface area to 
weight ratio provides rapid melt- 
ing. In the past there has been 
some dfficulty with small explo- 
sions of shot due to the entrap- 
ment of water inside the shot 
The producers of shot have con- 
tinually perfected techniques to 
the point where the occurrence 
of shot explosions has been great- 
ly reduced and with some further 
improvement will be practically 
nonexistent 

With larger type furnaces 


added cost 
caster. When 
vestment caster 


supplier to pr naterial 


ternally clean because few 

vestment casters 

for washing, poli } 

material f 
In preparin 


more 


yxidation prior to pouring. The 
analysis of the raw material must 
also be considered in view of the 
allowances for deoxidation. The 
5350C material with silicon .90 to 
1.00 is within the specification but 
leaves little or no room for ade 
quate deoxidation with ferro sil 
con Consequently a lower sili 
con range should be selected 
deoxidation is used 
The chemical analysis of the 
aw material also determines, to 
some extent, the properties of the 
final casting. With the 410 mate 
rial, the hardness after heat 
tment can be markedly 
sed by the adjustment of the 
licon 


specin- 


the above 
vestment caste! 

ire that the analysis 
‘on pletely reliable and that the 
material is representative of this 
analysis from beginning to end 
An exacting analysis is probably 
portant feature 

the raw mats 
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> cost of cutting 
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DIE CASTINGS 


Can You 
Replace Brass 
ar Stock? 


EDUCED cost, increased di- 

mensional accuracy and im- 
proved performance have been 
achieved in a cylinder vapor lu- 
brication unit for internal com- 
bustion engines through extensive 
use of zinc die castings. The four 
major metal components as well 
as a series of six adaptor plates 
are die cast of zinc alloy. 

The unit built by U. S. Aviex 
Co., Niles, Michigan supplies mo- 
tor tune-up oil in vapor form 
through an adaptor plate which 
mounts between the carburetor 
and intake manifold. Since the 
oil is drawn into the engine by 
vacuum, density and pressure 
tightness of all components are 
prime considerations 

The cover for the glass ja 
(which also serves as mounting 
bracket for the unit) must have 
a full internal thread to insure a 
tight fit. This ruled out the possi- 
bility of a stamping for this part 
since stampings cannot be pro- 
duced with a full thread. The 
bracket and cover are cast as a 
single piece (a) with the coarse 
internal thread cast-in through 
use of a removable core. The filler 
cap (B) is also a zinc die casting 
which has cast-on external 
threads. Thread chasing is_ the 
only operation required for the 
tiller cap following die casting 

The flow control valve (C) was 
originally machined from brass 
bar stock. Production by this 
method was costly and time-con- 
suming. In addition, the brass al- 
location program made procure- 
ment a problem. The die caste: 
Hermel Die Casting Co., suggest- 
ed that zinc die casting be at- 
tempted despite the need for ex- 
pensive dies 
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SAVINGS OF 48 PERCENT re- 
sulted when this zinc alloy 
die casting ... 


replaced a brass piece turned 
from bar stock. 


efi 


roe, 
wy 


EE & 
33 ies! 


BETTER THAN STAMPINGS. the die cost zinc components for this vapor lubricetor 


nclude the ten pieces shown above 





POWDER METALLURGY 


DIMENSIONAL CHANGE FROM TOOL SIZE 


BY P. ULF GUMMESON & 
LENNART FORSS 


l¢ 





120¢ 
TEMPERATURE 


TEST SPECIMENS. 7 COPPER ZINC STEARATE 
SINTERED DENSITY 62 ¢/« 
SINTERING TIME 45 MINUTES AT HEAT 


1, DIMENSIONAL CHANGE vs sintering temperature for three different 


iron powders is shown. Two maxima surrounding a minimum in the popu- 
lar temperature range of 2050 to 2100 F is characteristic. 


How Dimensions And Properties Are Affected By 


Adding Copper To Iron Powder Compacts 


T is a known fact that iron powder compacts assume quite differ- the so-called copper growth 

ent dimensional changes when additives are used. Especially is ranges between 0 and 2%% or 0 
this the case when copper powder is added. For most iron powders, to .025 inches/inch. Of special 
the ultimate dimensions are larger when mixed with copper powder interest are the typical 2 maxima 
as compared to the plain iron part. We normally refer to this phe- 
nomenon as copper growth. It should be mentioned here, that some 
powders do not show this property and others might even show a 
copper shrinkage. It will be shown that although most commercial 
iron powders behave in different ways, there is a definite relation 


surrounding a minimum, a phe 
nomenon that we find more o1 
less accentuated for all the vari 
ous iron powders, that have been 
investigated, not only of the re 
duced type 
ship between them It is interesting. not only b 
cause it is difficult to explain, but 
Test Results powder was of the reduced type also because it has an influencs 
with maximum 100-mesh particle on the production problems con 
Figure 1 shows in a graphical size. Sintering time was 45 min- sidering the fact that dimensional 
form a simple comparison among ites at heat under hydrogen at- contr will be so closely linked 
three different commercial grade mosphere. Dimensions were cal- rigorous temperature control 
reduced iron powders and the culated from tool size. Unless If, for example, sintering is dons 
effect of sintering temperature on otherwise stated, all following between 2050 F and 2100 F_ the 
dimensional changes when 7! tests were also made under thes« limensions of the part will be ir 
percent copper is added. The test conditions fluenced by temperature 
specimens were rectangular bars In the most frequently d tions much more than if the 
1.25” x 500” x .250”. The copper temperature ranges we find th: mun not present 
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Dimensional change as a function of sintering temperature and copper content. 


TEST SPECIMENS: IRON POWDER + 17, ZINC STEARATE + COPPER POWDER TEST SPECIMENS: IRON POWDER + 1% 
SINTERED DENSITY: 5.8 g/cc SINTERED DENSITY: 6.2 g/cc 
SINTERING TIME. 45 MINUTES SINTERING TIME 45 MINUTES 


ZINC STEARATE + COPPER POWDER 
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SINTERING TEMPERATURE SINTERING TEMPERATURE 


2. lron plus copper, sintered to 5.8 g/cc density 3. lron plus copper, sintered to 6.2 g/cc density 


Change in traverse rupture strength as a function of sintering temperature and copper content. 


TEST SPECIMENS. IRON POWDER + 1%, ZINC STEARATE + COPPER POWDER 

SINTERED DENSITY 5.8 g/cc TEST SPECIMENS. IRON POWDER + 1% 

SINTERING TIME 45° MINUTES SINTERED DENSITY. 6.2 g/cc 
SINTERING TIME 45 MINUTES 


ZINC STEARATE + COPPER POWDER 


CONTENT 
COPPER CONTENT 


corres 
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SINTERING TEMPERATURE 


4. Iron plus copper, sintered to 5.8 g/cc density. Shown os lron plus copper, sintered to 6.2 g/cc density Shown as 


psix 10 : psix 10 : 
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ADDING COPPER TO |RON — cont 


A series of tests was run with 
B iron powder to illustrate the 
influence of both copper content 
and sintering temperature on di- 
mensions, strength and hardness 
Parts with two different densities 
were included in the tests. Re- 
sults are reported in Figures 2, 3, 
4, 5, 6 and 7. It should be men- 
tioned, that so many factors in- 
fluence the results, that they 
should be interpreted as pattern 
of trends rather than specific 
properties 

In Figures 2 and 3, we again 
recognize the maxima and the 
minimum for dimensions at sin- 
tering temperatures between 2050 
F and 2100 F, at copper contents 
between 7 and 9 percent. It is 
interesting to note that this is 
approximately the solubility lim- 
it of copper in gamma-iron 

Dimensional contro! is closely 
linked to temperature control and 
control of copper content. The in- 
fluence of these factors on di- 
mensional variations, of course, 
increases with the steepness of 
the “slopes” in the graph. As an 
example, we would expect rather 
good dimensional stability with a 
copper content of 8 percent and 
sintering temperature of 2050 F, 


but less stable results if sinter- 
ing is done at 2070 F with copper 
content of 6 percent 

The graphs further show that 
the same dimensions can be ex- 
pected for a variety of different 
copper contents and sintering 
temperatures 

Figures 4, 5, 6 and 7 show 
transverse rupture strength and 
hardness as functions of copper 
content and sintering tempera- 
ture. Here, it is interesting to 
note that maximum strength and 
maximum hardness occur under 
conditions represented by the 
area between the two maxima for 
dimensions 

We further find, that a certain 
strength or hardness can be ob- 
tained under widely different 
conditions. Influence of sintering 
temperature on strength and 
hardness is generally less than 
on dimensions. Increasing cop- 
per contents increase the strength 
only when the solubility limit of 
copper in gamma-iron is not 
reached 

For the above described inves- 
tigations, the number of variables 
as far as possible have been held 
at a minimum. Here is an out- 
line of the influence upon dimen- 
sional changes of some of the 
most important variables 


Sintered density. As can be 
seen from Figures 2 and 3, 
sintered density has a rather 
modest influence on dimensional 
change, especially at higher cop- 
per contents and higher sintering 
temperatures. Generally speak- 
ing, one can expect somewhat in- 
creasing dimensions with increas- 
ing density 
Sintering time. Test speci- 
mens from B-iron with 7% 
percent copper and | percent zinc 
stearate were pressed to density 
6.2 g/cc. Figure 8 shows that only 
very short sintering times (below 
10 minutes of heat) have a great 
influence on copper growth. Pro- 
longed sintering times mean 
somewhat smaller dimensions. In 
this test, time to reach tempera- 
ture was less than two minutes 
Heating rate. The time it 
takes the specimens to reach 
sintering temperature has an in- 
fluence on ultimate dimensions 
This is illustrated in Figure 9 
Test specimens from B-iron with 
Th percent copper and 1 percent 
zinc stearate were pressed to 
density 6.2 g/cc. The specimens 
were put in the furnace, which 
was held at different starting 
temperatures 
Following this, the furnace 


Continued on page 92 


Variations in hardness as a function of sintering temperature and copper content. 


TEST SPECIMENS. IRON POWDER + 1% ZINC STEARATE + COPPER POWDER 
SINTERED DENSITY: 5.8 g/cc 
SINTERING TIME 45 MINUTES 
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SINTERED DENSITY 62 g/ cx 
SINTERING TIME 45 MINUTES 
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pmm october ‘55 








cm nme Detailed 


ob Alani nue Cast: 12% Silicon 
ee ee ao casting having 
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BY J. 9. MOSBARGER 
f Administrative Engineer 
ewart-Warner Corr 
eeoreee ee « « 16,00 am. 
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= % casting shall be acceptable which weighs less than « minisus 
by the aenufacturer ani the purchaser for the individual order. 


= The dimensions ant dimensions) tolerances shall be as shown 
sccouparying the purchase order. 


~ Die castings which show injurious defects revealed by machin- 
te acceptance aay be rejected, in which case the 
manafacturer's liability shall be limited to replacing rejected castings 
without charge to the purchaser. 


EBURIS ~ To be wed where pressure tightness is « factor. 
Ma s ‘TIONS = The following specifications may be com 


ae > Hecessarily identical: ASTM B-05-u2 (v); 
BAEZ 305; Aloos 13; Stewart Die Casting 13. 
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EXPLICIT SPECIFICATIONS bene- 4 Be ges eee 


fit both the buyer and the vendor 7 2 ee. < 
of die cestings. Here are the speci- so 

fications used by Stewart-Warner 

Corp. in buying die castings, cover- 

ing composition, properties and in- 


spection requirements. 
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Specifications... 


DIE CASTINGS 


They will help you in buying die castings 


CONDITION A—castings to be 
cleaned by Stewart-Warner 
Some oil and chips not objec- 
tionable 


PRESSURE TESTING B—the 
finished casting shall withstand 
an air pressure test of 25 psi, 
with no leakage, unless other- 
wise noted on the drawing, this 
shall constitute the only pres- 
sure the 
casting 


test requirement on 


POROSITY B 


cept at points noted on print as 


commercial Ci- 
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chined surfaces, which are to be 
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Here’s What Users Have to Say About 


MARVEL Synclinal FILTERS 


SUMP TYPE (cutewey) 


LINE TYPE (cutoway) 


U. S. STEEL CO., Irvin Works Three-Stand Cold 
Reduction Mill — 


“Marvel Synclincl Filters are a part of the mill's main 
hydraulic system which operates Coil Cradle as wel! os 
other hydraulic machines 


JONES & LAUGHLIN STEEL CORP., Aliquippa 
Works — 


“Marvel Syncilinal Filters proved their effectiveness when 
one of the motors on the hydrostatic pipe testers broke 
down. A brass fitting was chewed up and jagged pieces of 
brass were carried into the oi! stream. Any smal! piece 
could clog the circuit resulting in costly ‘‘down-time 

These pieces of brass could also have caused a great 
deal of damage to the expensive equipment. However 
when the unit was inspected, it was found that all meta! 
particles had been filtered ovt by the Marve! Synclina 
Filters and no damage had been done to the equipment 
nor was there any loss in operating time. Two filters are 
installed on each circuit so that one can serve as a by 
pass while the other is being cleaned. Although it takes 
only about fifteen minutes to clean the monei filter insert 
even this short interruption in production could be costly 
in an operation of this size 


MANY OTHERS REPORTING SIMILAR RESULTS ARE NOW 
SPECIFYING MARVEL SYNCLINAL FILTERS ON ALL NEW 
HYDRAULIC EQUIPMENT — AND STANDARDIZING WITH 
MARVEL SYNCLINAL FILTERS ON ALL EXISTING EQUIPMENT 





For Dependable Protection on All Hydraulic and 
Other Low Pressure Circulating Systems — Investi- 
gate MARVEL SYNCLINAL FILTERS 


They Meet J. |. C. Standards 





FILTERS FOR FIRE-RESISTANT 
HYDRAULIC FLUIDS 


Marvel's most recent developments is a filter for the 
efficient filtration of all types of fire-resistant hydraulic 
fluids. 


WATER FILTERS 


Both sump and line type filters have been adapted for 
use in all water filtering applications. No changes have 
been made in the basic, anced synclinal design. 


A SIZE FOR EVERY NEED 


Available for sump or line installation in capacities from 
5 to 100 G.P.M. Greater capacities may be attained by 
multiple installation (as described in catalog). Choice 
of Monel mesh sizes range from coarse 30 to fine 200. 


IMMEDIATE DELIVERY! 


As in the past, Marvel continues to offer Immediate Delivery! 
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MARVEL ENGINEERING COMPANY 


7227 N. Hemlin Ave., Chicago 45, Ill. 
PHONE: JUniper 8-6023 
eee ec ee Se ee eS eS eS eS ae ee ee ee ee ee ee ee 
PMM.i0 


Witheut obligation, please send me somplete data on 
Marvel Synelinal Filters, as indicated >— 


) Catalog No. 106—For Hydraulic Oils, Coolants and 
Lubricants 


} Catalog Neo. 300—Foer WATER 

C) Data om Alters for Fire-resistant hydraulic fuids. 
Name 

Tithe 

Company 

Address 

City 

State 
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DETAILED SPECS—cont. 


The specifications under which 
the part will be inspected is where 
these purchase specifications dif- 
fer from those most generally 
used 

Each of the letters in the second 
line of the specification corre- 
sponds to the particular sub-head 
listed and they are given in the 
order in which each item appears 
on the spec. sheet. Thus this en- 
tire specification will be inter- 
preted in this manne! 


S. W. Spec. 638-01—A 12 percent 
silicon, aluminum base die casting 
alloy whose composition and 
physical properties are those 


given on page 58 


ABBBB—these letters refer to the 
inspection of condition, finish, 
parting line, porosity, and pres- 


sure testing 


With these detailed specifica- 
tions, there is no reason for either 
the vendor or the purchaser to 
claim, after production has start- 
ed, that the various points of in- 
spection were not fully covered 

It should be noted further that 
the purchaser, under these speci- 
fications, takes the responsibility 
for any failure due to improper 
methods of casting since the spec- 
ifications require that “Vendor 
shall submit his drawing, showing 
how part will be cast to S-W En- 
gineering Department for ap- 
proval before start of production.” 

The upper flange shown at “b” 
in the group of castings is another 
example of the application of 
these specifications. In this case, 
the part is die cast in zinc and a 
different set of specs applies. 
Here the specification notation is: 


S-W Spec. 670-01 
Condition A 
Finish Commercial 
Parting Line A 
Porosity B 
Pressure Testing ..10 psi 
Again, inspection points are 
clearly defined. The metal speci- 
fication (S-W Spec. 670-01) cov- 
ers a zinc base die casting alloy 
and details both composition and 
minimum physical properties. The 
inspection specifications, how- 
ever, are the same as those given 
in Spec 638-01 and where an al- 
lowable deviation exists, as in the 
case of pressure testing, this de- 
viation is given on the blueprint 





PERMANENT MOLD CASTINGS 


Hand arti 


Orill- Tap 
Mill 


Mill + 
Broach corners 


Mill, Drill @ 
Counter bore 





ut & Taper 












NO IMPREGNATION is used on 
these aluminum permanent mold 
castings which have critical re- 
quirements on density and 
soundness to meet Air Force 
specifications. 

Turn, Foce & Drill 


M://, Or Counter bore 


° 
& Mo nine 















By E. W. BOSS! 


MACHINED AS CAST 


Sound Castings For In-Flight Refueling 


TWN HE foundation of the Ai The first in-flight refueling of ontacts. It irrently averas 
Force as a separate service an airplane was done on June 25 ove 7,500 ntacts and trar 
rests on its inherent superiority in 1923. Flying at a speed of 90 mil ferring 1,200,000 gallons of e] 
the two principles of range and per hour a plane was refueled per month. Much of this in-flight 
mobility. Therefore, it is not sur- about two minutes by allowing refueling today done at jet 
prising that in-flight refueling oc- the fuel to run down a steel wir peed Tw permanent mold 
cupies such a peculiarly conspic- encased in a rubber hos¢« astings on each receiver plane 
uous position in the weapons sys- Today, 32 years later, the USAF are helping to make this record 
tems picture has made over 120,000 refueling Continued on next page 
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REFUELER CASTINGS—Cont. 


At the risk of over-simplifica- 
tion, it can be said that the major 
problem that had to be overcome 
in refueling was to transfer fuel 
at high speed in such a manner 
that accidental disconnects would 
not result in loss of fuel or dam- 
age to either the aircraft or their 
personnel. 

Thus far, two refueling systems 
have been developed that have 
proven successful. These are the 
probe and drogue systems and the 


flying boom system. The latte: 
system has, up to now, been the 
most widely used in the United 
States 

The flying boom refueling sys- 
tem consists, briefly, of a tele- 
scopic boom mounted in the 
tanker aircraft in such a way that 
the contact is made under the con- 
trol of a boom operator who ma- 
nipulates the boom through the 
use of the rudder-vators and 
guides the telescopic boom section 
into the receptacle on the receiver 
aircraft. Once contact is made, the 


























The Trend is with Badger... 


BADGER quality makes your product more competitive! 
+ Zinc and Aluminum Die Castings 


DIE CASTING CORP. 


201 WEST CRLAHOMA AVE 


MILWAUKEE 7, WISCONSIN 


For more information circle No. 1] on the Reader Service Card 
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boom in its design concept 
freely telescoping, and it is not 
under the control of the boom op- 
erator or the receiver pilot in any 
way until the disconnect is made 
at the end of the refueling opera- 
tion 

Obviously, if a fairly large di- 
ameter boom is to contact the re- 
ceiver, there must be some con- 
nection on the receiver plane and 
this connection must contain 
valving and valve actuating mech- 
anisms to both start the flow of 
the fuel when proper contact is 
made and to stop fuel flow at the 
completion of refueling or if ac- 
cidenta] disconnect should occur 
It is in this receiver connection 
that the permanent mold castings 
made by Monarch Aluminum Mfg 
Co. are used 

For this type of service, alumi- 
num castings are used, since they 
possess physical strength and are 
light in weight. A very consider- 
able amount of machining must 
be done on the castings and since 
the surface tension of aircraft 
fuel is such that it will leak 
through even the most minute 
pores, the basic requirement of 
these castings is structural sound- 
ness both as to gross micro-poros- 
ity and macro-porosity (this in- 
cludes blow holes, inclusions, 
etc.) Further, impregriation of 
these castings is not allowed un- 


der any conditions 


Inspection Costs Are 
More Than Casting Costs 
3ecause of the rigid require- 
ments, normal procedures calls 
for X-ray inspection of 25 percent 
of the castings as received. If a 
single casting is rejected in this 
first inspection, the entire lot is 
100 percent X-ray inspected. In- 
terestingly enough, the actual cost 
of inspection of the rough castings 
is higher than the cost of the cast 
ings. So few rejects are encour 
tered in permanent mold castings 
that the cost is only about 1/3 that 
of comparable sand castings 
The refueling receivers cur- 
rently being built by the Viking 
Tool & Machine Corp. are used on 
both the RF84F reconnaissance 
planes and the FS84F fighte: 
Republi 
Aviation Corp. The permanent 


mold casting process has so much 


planes being built by 


more latitude than sand casting 
that it is possible to use the same 
castings for both planes by small 
machining alterations. If sand 
‘astings were used, it would not 


Continued on page 112 








Cleaner castings, negligible scrap and better 
dimensional control with production output to 
meet job requirements are the records being | Ste Of SE. Alenenier 
set at Ajax Die Casting & Manufacturing Co., m co-owner says, “We 
, . h 4 eV r=] 
Tulsa, Oklahoma. They’re using the new H-P-M « a - occa a. Pre 
c . ’ ’ me 1€ asting Machine 
Die Casting Machine — the answer to many ™ to be thoroughly de 
of today’s die casting problems. pendable and parts are 
being consistently pro 
H-P-M’s all-new clamp design cuts costs on duced within tolerances. 
; : 7 Va Casting gates are clean-cut with a minimum 
casting jobs. Accurate closing of mold elimi- of flash.” 
nates excessive flash—saves metal and expen- 
sive cleaning work, avoids customer complaints. 
The new clamp design has plenty of “beef” — 
limits elongation of frame, compression and Write today for Bulletin 5400 
deflection of locking members; clamps mold and see how on H-P-M can 


a. : iA g logically reduce casting costs for 
firmly during metal injection. you, too. 


THE HYDRAULIC PRESS 
MANUFACTURING COMPANY 


1094 Marion Rd. 
MOUNT GILEAD, OHIO, U.S.A. 


For more information circle No. 32 on the Reader Service Card 
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10-percent rhodium, platinum- tive force of thermocouples into 

oleh & REVIEWS platinum-13-percent- rhodium, equivalent temperatures, testing 
chromel-alumel, iron-constantan and calibration of commercial 

(modified 1913), copper-constan- thermocouples, the preparation 

tan, and chromel-constantan of purchase specifications for 

thermocouples with temperature thermocouple wire, and in pre- 

REFERENCE TABLES FOR in degrees Celsius (centigrade) cise calibration of instrument 
THERMOCOUPLES. National and Fahrenheit and electromo- scales in order that temperatures 

Bureau of Standards Circular tive force in millivolts as the may be read directly 
561, issued April 27, 1955, 84 arguments. The tables are based ae : Uy 
pages, 22 Pl 50 cents. (Or- upon the absolute electrical units DIFFUSION OF IRON NICKEL 
der from the Government and the International Tempera- AND COBALT INTO HOT- 
Printing Office, Washington 25, ture Scale of 1948. PRESSED TITANIUM CAR- 
D.C.) Temperature-electromotive- BIDE New York State College 
Superseding Circular 508, this force tables for thermocouples of Ceramics, ~- eee Alt Do- 
volume gives expanded reference are used in science and industry venogenant Center, wanna , 
tables for platinum-platinum- to convert measured electromo- 1953. 32 pages with tables, 
graphs and photomicrographs 
(Order PB 111612 from OTS, 
| N T H is W E S T | T , S U.S Department of Commerce 
>. << 2 Washington 25, D. C., price 
$1.00.) 

Diffusion of iron, nickel and 
cobalt into hot-pressed titanium 
carbide is studied using the radio- 
active isotopes of these transition 
metals. Calculation of the diffu- 
sion coefficients is made both by 
the surface decrease method and 
by the determination of the con- 

‘centration gradient within the 
sample. Measurements of the dif- 





= = —— 


fusion coefficients were made at 
900°, 1000° and 1100°C but evi- 
dence is presented that diffusion 
is dependent upon the structure 
of the sample. Grain boundary 
diffusion appears to be the pre 
dominant type occurring 


DIE DESIGN HANDBOOK 
Preferred when only the best is good enough | ““'te¢ by Frank W. Wilson 
McGraw-Hill Book Co., In 
330 W. 42nd. St., New York 
When you buy your die ; N. Y. price $14.50 
castings from Universal, ’ ae This volume, published under 
you are gaining the serv- Me | the auspices of the American So- 
ices of experienced die | ciety of Tool Engineers, is plan- 
casting engineers, die de- ~ | wy ned to cut the die designer's work 
signers, production men : a by more than half on many jobs 
and management. You are “ . A The book makes available hun- 
putting a well-equipped a;* : dreds of actual designs for cold 
shop to work on your =. or | pressworking, representing the 
castings. You will find, as * successful practice of many mem- 
hundreds of other com : | bers of the society 
panies have, that you can — Using this book, the design 
depend upon Universal , | may find some one service-proved 
for quality, service, de- design that can save 90 percent 
livery and prices that will : of his developmental time and ef- 
help keep your own fort, with the other 10 percent re- 
production costs down ‘ ‘ lated to more conventional de 
| sign matters already well know: 
We Specialize In — | to him 
Brass Die Castings. e Die design is efficiently tied in 
r with all other factors and func- 
tions involved in pressroom proc- 


U N I esses. Thus the book includes ma- 
(i, V £ R os A L | terial on product design factors, 
AS | principles of process planning, 

— D | E C A S T | N G C oO M P A N y | theory of metal movement and die 


setting principles and the selection 


5001-05 Santa Fe Ave. © Los Angeles 58, Cal. © Phone Kimball 7264 


of presses 


For more information circle No. 74 on the Reader Service Card 
64 / october ‘55 pmm 











information about the specialized methods, equip- 
ment and materials needed for finish-machining, 


assembly, surface preparation and final finishing of 


all precision metal molded parts. 


Oe a 


speciolized problems 
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| PRODUCT OF 


3M 


New HONITE “Micro Cut” Compound 
gives super smooth finishes on 





ase" zine and aluminum die castings! 


Use HONITE “‘Micro Cut’’ Compound 
for Mirror Finish on Stainless Steel 
Micro Cut” 
mirror finishes without darkening, preserving 


On stainless, new Compound 
the metal’s bright natural color. Impingement 
control prevents scratches and nicks—corner 
break is generated with NO dimension change 


Barrel Finshing 


Made in U.S.A. by Minnesota Mining and Mf, 
Offices: St u nn. In Canada 4 
London, Ontario 


New York Cit SCOTCH 


Yes, now you can put a super smooth finish on zinc or aluminum 
die castings. New HONITE Brand “Micro Cut’? Compound 
contains a brand-new, superfine, natural abrasive (exclusive with 
HONITE) which assures a smooth finish on every die casting. 
And HONITE “Micro Cut” Compound can cut the “extra 
steps” from your barrel finishing operation, too. You can elimi- 
nate extra rinsing . . . extra coloring . . . extra labor! 

HERE’S HOW! On zinc or aluminum die castings, HONITE 
‘“*Micro Cut” Compound gently and quickly polishes out surface 
imperfections without “skinning” or exposing porosity—and 
reduces impingement or nicking, because it holds the parts 
firmly in the chip mass during the run. You get a quality surface 
for quality plating on zinc die castings . . . a super smooth sur- 
face on aluminum die castings . . . with no need for extra rinsing 
or coloring! 

Write today for a demonstration in your plant of HONITE 
*“Micro Cut’’ Compound. 


Fes SF SS S SS SS SS SF SS SF SS SF SF SS SS SS SF 
MINNESOTA MINING & Mec. Co 
Dept. FF-105 St. Paut 6, MINN 
Yes, I’d like a demonstration of 
Compound. 


HONITE “Micro Cut” 


[) Send me free copy of booklet 
HONITE Barrel 
Name 
Company 


Address 


Finishing’”’, 
formation about HONITE barr 


Facts and Figures Report on 


which contains complete in- 


el finishing compounds 


Title 


s SCOTCH 
| Underseal 
Reflective 
Non-slip Surfacing 


ape 

‘ \ 
Coating, “‘Scotchlite 
“Safety-Walk 


pew City Zone 


i. bb tt tte 
For more information circle No. 84 on the Recder Service Card 
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Here is a practical method 
to cut down on rejects 

by salvaging die castings 
that have defective plating. 


How To Stri 


N any manufacturing operation 

the production of goods of 
satisfactory quality is usually ac- 
companied by the production of a 
small percentage of inferior items, 
commonly called rejects. Plating 
operations are not exceptions to 
this rule and methods must be 
available to salvage those zinc 
die castings which are coated 
with defective electrodeposits and 
which are too valuable to be dis- 
carded 

In addition to rejects, items, 
particularly automobile hardware, 
on which the plate has worn 
through in spots or has become 
damaged, must be stripped, re- 
finished and replated in order to 
be restored to their original ap- 
pearance 

The majority of plated die 
castings are coated with nickel 
and chromium or with copper, 
nickel and chromium. The nickel 
and chromium are effectively re- 
moved by making the part the 
anode in the 50 per cent by vol- 
ume solution of sulfuric acid at 
room temperature. Direct current 
is utilized at a maximum poten- 
tial of 2.0 volts. The cathodes are 


BEFORE AND AFTER view of a copper-nickel-chromium plated zinc die 
cast watch case show how the metal coatings can be stripped off without 


harmful attack on the basis metal. 


By W. K. MURRAY, 


Enthone, Inc 


made of lead and a lead-lined or 
plastic-lined steel tank is re- 
quired. 

The work should be dry going 
into this bath and the solution 
should be kept covered at all 
times when not in use to prevent 
the acid from becoming diluted 
either by drag-in of water or by 
moisture absorbed from the air. 
If the density of the bath falls 
below 50° Baume’, pitting of the 
zine will occur 

When the solution is operating 
properly, the current will remain 
constant until some of the under- 
lying copper plate or zinc is ex- 
posed, after which it will fall 
gradually to a very low value 
indicating complete removal of 
the nickel and chromium 

It is important never to re- 
move the work from the tank, 
rinse it and then replace it for 
further stripping since the pro- 
tective film which forms on the 
basis metal will have been de- 
stroyed during rinsing and attack 
will occur. The increased cur- 
rent that flows when the part is 
reimmersed is an indication of 
this. Violent agitation of the work 


p Plated Die Castings 


or the solution will also 


this film as will operatir 
voltage sufficiently high 
evolution of oxygen 
surface of the part 

Above 50 percent by 
the concentration of 
is not critical. However 
ping rate becomes slower as th 
concentration is increased; this 
effect can be counteracted by in- 
creasing the applied voltage. The 
temperature may tend to rise 
with continued operation of the 
bath, particularly at high cur- 
rent densities, and this should be 
prevented by the use of cooling 
coils or pitting of the work will 


result 


In general, increasing the tem- 
perature and current density and 
lowering the concentration will 
increase the attack on the basis 
metal and raise the stripping 


rate: decreasing the temperature 


and current density and raising 


the concentration will minimize 
basis metal attack and lower the 
stripping rate 
The above solution does not 
strip copper plate, unfortunately 
Continued on next page 
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FIRE-RESISTANCE 
EASY MAINTENANCE 











with UCON Hydrolubes 


safety hydraulic fluids 


Ucon Hydrolubes are a combination of ingredients blended 
in balanced proportions for maximum safety, maximum efh- 
ciency, and easy maintenance—a synthetic lubricant, water, 
effective liquid and vapor phase corrosion inhibitors, special 
anti-wear agents, and an anti-freeze. 

All these components add their beneficial properties to give 
Ucon Hydrolubes remarkable advantages: fire-resistance that 
has been proved both in the laboratory and in 7 years’ industrial 
use . . . no harmful effects on packings and seals . . . high 
viscosity indexes (150 to 160) . . . low pour points (below 
minus 55°F.) . . . no toxicity problems. 

Ucon Hydrolubes are supplied in viscosities of 200, 300, 
and 550 S.U.S. at 100°F.—and others can be made. There’s 
1 Ucon Hydrolube to do your job. 


Remember: SAFETY is no accident ... 


return the coupon today. 


UCON Hydrolubes are products of .. . 
CARBIDE 


ANG CARBON 


CHEMICALS 


CARBIDE AND CARBON CHEMICALS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [las] New York 17, N. Y. 


Please send me the booklet “UCON Hydrolubes,” Form 7380. 


Nome 





I iaitmnenmsiitiinemaiis 


Address 

















“Ucon" is o registered trade-mark of Union Carbide and Carbon Corporation. 
For more information circle No. 15 on the Reader Service Card 
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STRIPPING PLATE—cont. 


and if an underlying copper plate 
is present further steps must be 
taken. Since copper is a relatively 
noble metal while zinc is ex- 
tremely reactive, it is quite dif- 
ficult to dissolve copper without 
attacking the zinc. 

The most widely used method 
involves the alternate use of a 
sulfide solution and a cyanide 
solution. The first solution oxi- 
dizes the copper to loosely ad- 
herent, black copper sulfide which 
is then removed in the second 
solution. Only about 0.0001 of 
copper is converted to the sulfide 
during one immersion and, con- 
sequently, the process must be 
repeated several times to obtain 
complete stripping. 

Any sulfide-containing solution 
such as liquid sulfur, sodium 
polysulfide or liver of sulfur can 
be used for the first bath. A rec- 
ommended composition is 1 to 2 
Ib./gal. of sodium poly or tetra- 
sulfide used at room temperature. 
The cyanide solution can be made 
up at 6 to 8 oz./gal. of sodium 
cyanide. 

Another method for removing 
copper from zinc is to immerse 
the part in a conventional chrom- 
ium plating bath and to apply 
50 to 60 cycle alternating current 
at 6 to 12 volts.' Since the cur- 
rent is alternating there are, 
strictly speaking, no anodes or 
cathodes as in direct current op- 
erations and the parts may be 
suspended from both electrode 
terminals. The chromic acid con- 
centration can range from 27 to 
65 oz./gal. and the ratio of chrom- 
ic acid to sulfuric acid should be 
maintained at 100:1. 

The most critical factors in the 
operation of this bath are the 
temperature and current density 
Below 68 F. the copper strips 
very slowly while above 77 F. 
a dark adherent smut is formed 
uniformly over the zimc surface. 
Above 86 F. there is danger of 
producing heavy etching, either 
locally or over the entire surface. 

The current density should be 
maintained between 65 and 130 
amps/sq. ft. for good results. Be- 
low the minimum current density 
the zinc does not become passive 
and some attack is experienced 
Above the maximum current den- 
sity the copper becomes passive 
and stripping ceases. 

The zinc surface after stripping 
by this method is coated with a 


Continued on page 82 





MEET “LITTLE STEVE,” A NEW, SPACE SAVING, LOW COST 
AUTOMATIC PLATING AND IMMERSION PROCESSING MACHINE 


Here's — —_ Steve” Can Do 


Paar 


~ ELECTROPLATING 
~ ANODIZING 
BLACK JAPANNING 
ENAMELING 
ELECTROTYPE PLATING 
PLASTIC COATINGS 
HARD CHROME PLATING 
PHOSPHATE COATINGS 


UP TO 40,000 PIECES PER DAY 
540 RACKS PER HOUR 


Yes, this new immersion processing machine by Stevens can process 


up to 40,000 pieces per day — and it has a variety of other uses too. 


Ruggedly built “LITTLE STEVE,” the hit of the 4th Industrial 


Finishing Exposition, can be obtained at a surprisingly low initial 


A single part con be placed on eax 


° ° ° ° . ' ier m hown in llustrot 
cost. It is ideal for large or small companies for it will fit many o> ein a on . 


or racks of numerous ports con b 
production cycles. It uses an arm as a rack or will take racks 


for small parts. 


Being of small size it offers no floor space or load problems; involves 
low solution expense and means a small capital investment. It can 


be used easily as a laboratory testing machine. 


For further information about “LITTLE STEVE” write for illus- 
trated folder or call your local Stevens sales engineer. 


if @ larger production model is desired 
the Sgt. Steve unit, using the same 
basic design, will provide the answer 


BRANCHES: BUFFALO + CLEVELAND + INDIANAPOLIS - NEW HAVEN Fe PREDE 3 #B 


NI) LN 


FOUNDRY GRINDING BUST BARREL METAL POLISHING & AUTOMATIC AUTOMATIC i” eA dab... balk 


FACINGS OPERATIONS FINISHING TUMBLING CLEANING BUFFING FINISHING PLATING RECLAMAT YOUR METAL FINISHING SUPERMARKET 


Metal Finishing equipment and supplies from castings or stampings to finished product By 


For more information circle No. 92 on the Reader Service Card 
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Machining Stellite And Inconel A 


U SE of the’ proper grade of car- 
/ bide in machining aircraft 
turbine wheel buckets provided 
some unexpected dividends re- 
cently at Kelsey-Hayes Wheel 
Co., Jackson, Mich. It compressed 
a two-cut operation into one, re- 
duced the number of tools re- 
quired by two-thirds and almost 
doubled production. 

Like other companies machin- 
ing Inconel and Stellite metals, 
Kelsey-Hayes had its share of 
problems. The part being faced 
was the type of wheel bucket used 
in a turbo-compound gasoline en- 
gine. It basically operates on a 
turbo-superchanger principle in 
which the energy of escaping ex- 
haust gases is mechanically har- 
nessed, and transmitted to pro- 
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INSTEAD OF USING 60 tools to get a daily production of 25 of these tur- 
bine wheels made of two hard-to-machine alloys, this setup calls for only 
20 tools to get a daily production of 48 units. Proper grade of carbide tool 


is credited. 


This company has doubled output in 


vide additional power to drive the 
propeller shaft 

The turbine wheel bucket as- 
sembly itself is 12 inches in di- 
ameter, 842-inches of which is the 
actual wheel of Inconel, heat 
treated to 18 Rockwell C. Bal- 
ance of the wheel is a rim of Stel- 
lite buckets welded to the main 
portion of the wheel. 

Machining was complicated not 
only by the toughness of the In- 
conel metal, but also by the weld 
which is rough and extremely ir- 
regular to impose the stresses of 
an interrupted cut during the fac- 
ing operation. Furthermore, the 
facing cut at the outer edge of the 
wheel runs about %4-inch into the 
Stellite bucket rim, placing the 
tool in position to cut two differ- 


ircraft Wheels 


ent types of metal at the same 
time, and under the same condi- 
tions 

With previous cutting tools the 
work, done on a 742-horsepower, 
Warner & Swasey engine lathe, 
consisted of making two separate 
cuts to complete one bucket. This 
required the use of 60 tools to get 
a daily production of 25 units 

With the application of Carbo- 
loy grade 370 carbide tools, the 
facing operation on each bucket is 
now done in one cut. In a day’s 
run only 20 tools are required and 
daily output is up to 48 units 

The job is run at only 56 rpm, 
the standard 370 carbide tool tak- 
ing a 3g-inch depth of cut at a feed 
of 0.0155-inch per revolution or 
0.746-inch sfpm 





SS 
ALWAYS FINISHES FIRST 


.. 
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fast cutting, easy cleaning with 


errs mm RB 
the perfect liquid compound 
for all metal finishing 


It’s a fact—Liquimatic’s continual lubrication 
lengthens buff life up to 400%. It’s not hard to figure that such a 
healthy saving on buffs soon pays for a complete Liquimatic Appli 
cation System—a system that continues to save you mon f 
phases of your buffing and polishing operations 
Liquimatic saves on production costs because it’s c nga 
atitomatic. An electrically timed system feeds Liquim: Con 
pound to the buff in exac tly the right amount to or the exact 
rate of cut you need. There’s no compound wasted, no nubbin prob 
lem. No hand application, no changing bars, either—can you see 
any savings here in your buffing room? 
Check the other features of Liquimatic Liquid Buffing Compound 
then write today for your free copy of Liquimatic’s folder that tells the 
whole cost-saving story of Liquimatic in your buffing room 


These additional Liquimatic features mean real 
savings in terms of time, money, safety— 

¢ completely automatic + fast cutting + lower com- 

pound cost « easy cleaning « adhesive slow-wearing 


gives more buff mileage buff face « non-settling « high flash point « long 

‘ storage life * sprayable viscosity | 
O- ; 

WZ HANSON-VAN WINKLE-MUNNING COMPANY 


. Main Office and Plant, Matawan, New Jersey 
Your H-VW-M combinction— 


of the most modern testing 4 C- Miller Division, Main Office and Plant, Grand Rapids, Mich. 
ond development loborctory SALES OFFICES: Anderson (ind.) © Boltimore * Beloit (Wisc.) * Boston 
—of over 80 yeors experience Bridgeport * Chicago * Cleveland * Doyton * Detroit * Grand 
in every phose of plating Ropids * tosAngeles * tLovisville © Motewon * Milwaukee 
end polishing—of a complete New York © Philadelphia © Pittsburgh * Piloinfield © Rochester 
equipment, process ond sup- St. Lowis . Son Francisco ° Springfield (Moss.) . Utice 
ply line for every need Wollingford (Conn.) 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES * EQUIPMENT + SUPPLIES 
For more information circle No. 82 on the Reader Service Card 
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HOLES. 


WHY DRILL? 


PN gccqns once remarked that a 
hole is “nothing surrounded 
by something.” If so, then most 
metal working plants spend a lot 
of money for “nothing,” since 
drilling holes and tapping them 
are probably the most common 
secondary operations on any metal 
parts. 

This is especially true of die 
castings, where the designer’s 
natural inclination to consolidate 
as many features as possible into 
a single die casting results in com- 
plex shapes with mounting holes 
in just about every surface. The 
average die casting has dozens of 
functional holes 

The product designer, believing 


‘5 
; 


that die castings should be “ready 
to assemble” as they come from 
the die cavity, is likely to say, 
“Let’s core all the holes and save 
money!” Sometimes it does save 
money to core holes, often it is 
cheaper to drill. Best practice to 
follow is to consult with the die 
caster who can tell you which 
holes to cor 

which to drill completely 

Why drill? If holes are easy to 
core in a casting, why go to the ex- 


re, which to spot, and 


pense of forming holes any other 
way? As any die caster can tell 
you, cores which are pulled in the 
same motion as that which sepa- 
rates the die halves are inexpen- 
sive to make or maintain. But 
when cores lie at an angle requir- 
ing rack and pinion or hydraulic 
actuation for withdrawal, the cost 
»f tooling and maintenance is 


117 


‘ 
higher, athough it is still practical 


Very often however, > shape 
and size of the casting, or the con- 
struction of the die indicate that 
it will be cheaper to drill than to 


core 
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drilling and tapping save you money 
when you pick the correct method 


Some conditions favoring drilled 
holes include: 1) when the hole 
diameter is too small in relation to 
its depth; 2) when center dis- 
tances between holes must be held 
to closer tolerances than normal 
die casting practices; 3) when the 
hole lies at an angle that would 
unduly increase the cost of die 
construction or maintenance; 4) 
when holes must be accurately 
aligned on opposite sides of the 
casting; 5) when coring would 
slow down the casting cycle dras- 
tically; 6) when it would be 
necessary to remove draft from 
the hole in any event; or 7) when 
the same casting is used for more 
than one model requiring differ- 
ent hole distribution for each. 

The fact is that millions of holes 
are drilled in die castings because 
this is a fast, inexpensive and ac- 
curate operation. Yet the selec- 
tion of a machine, fixture and 
method of drilling (and tapping) 
should be worked out carefully. 

Many types of machines and ac- 
cessories are available for high 
production drilling and tapping. 
Sometimes the choice is limited by 
machines already available in the 
plant, but generally on long-run 
jobs such as are characteristic of 
die casting usage, the purchase of 
new, appropriate machines can 
easily be justified. Even a very 
small saving per piece when mul- 
tiplied by production quantities 
in the millions can pay for a ma- 
chine tool and still save money. 

The fact that die castings are 
closely uniform from piece to 
piece, that they are usually pro- 
duced in large enough quantities 
to amortize tooling costs easily, 
and that each piece is likely to 


have many holes in one or more 
surfaces...suggests high speed 
production line setups. Here are 
some of the basic types of equip- 
ment used for drilling and tapping 
die castings: 


Single Spindle Drill Press: This 
is the work horse found in almost 
every shop that processes die 
castings. Available in many makes 
and models, either floor or bench 
mounted, the single spindle press 
is very adaptable. While elaborate 
jigs are often used with it, it is 
also easy to use freehand or with 
simple boxtype roll-over fixtures 
Used in conjunction with air or 
hydraulic feeds, rotary work 
tables or other accessories, it be- 
comes an automatic or semi- 
automatic production line tool for 
either short or long runs. 


Multiple Spindle Drill Press: 
Grouping operations into one ma- 
chine so that they can be perform- 
ed simultaneously or in rapid suc- 
cession is accomplished with a 
multiple spindle machine. In this 
type of machine, many drills or 
taps are mounted in a single ma- 
chine. This type of unit produces 
more holes per hour and main- 
tains high accuracy but is less 
flexible for short runs, usually re- 
quires more expensive tooling, 
and takes more setup and down 
time. It is sometimes engineered 
especially for a single long run 
job. 


Drilling Machine Attachments: 
Many types of accessory units are 


Continued on page 75 


Recommended Drill 


Recommended Tap 








eve-oiiias drilling and tapping 


to-hole beneath the drill. A sim- 
ple fixture ensures squareness 
Aside from the conventional 
floor or bench-mounted single 
spindle unit, a large variety of 
special drill units are available 
that are completely self-contain- 
ed units These car often be 
mounted in such a way that the 
drilling of a single hole can be 
synch ror ed with otne 
ng ope rat~wons The mo 
to pertorm success 
g operations 
automatically indexing 
le Ls 1 / ah speed sol 
to the productior oT holes i1 
surtaces 
Where many hole s arymmng 
depths, diameters and accuracy 
needed t may Ove more ezr- 
pedit ous to process some ot them 
t 


Photo: Ansul Chemical ( one at a time, grouping the re- 


mainder into a n ultiple opera- 

Drilling one hole at a time, spotted by means of shallow tion. Certainly the machining 

even when there are a number of cored depressions, it is a rapid ease of the die cast alloys allows 
holes to be drilled, is quite com- and simple job for the operator to either type of setup x 


mon practice. Where holes are manipulate the casting from hole- 01 » fee 


UES ee drilling and tapping 


, 1 ' 
slightly more time than a single 


ee ; a : 

hole ) arutied, then it is 

] 

the increased toolt- 
the 

trmort 

1, ; 
Mu iptie SD 


] 
l 
are not necessar ly erpens e to 


Lar r setup may 


z 
ind le opverattorT 


’ ’ 1 , , 

fool, since mulit ple spindle heads 

uy 1 

ire avawuadle to convert single 
: , ’ 1 1 

spindle to multiple spindle at low 


cost. Un an wmcreasing number o 


obs due to the long prod iction 

runs involved, special multiple 

spindle machines are paying for 

themselves in increased speed 

mproved finish and accuracy 

Even major, transfer type ma- 

chines where die cast parts pro- 

ceed automatically from _ station 

to station for successive drilling 

and tapping of large numbers of 

holes without any manual assist- 

ance, are finding justification. Ar- 

rangements of several self-con- 

tained drill units, coordinated by 

The grouping of drilling or machines, is part of today’s trend means of air cylinders, limit 
tapping operations into a single toward automation. Obviously, if switches and indexing 


fot 


f dozen holes can be drilled tables, constitute low cost 


setup employing multiple head a hal 
machines, attachments or special with acceptable accuracy in only ple-operations setups 
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MORE ON DRILLING AND TAPPING 
OF DIE CASTINGS 


available for mounting on a single 
spindle machine to extend its use- 
fulness. Several types of multiple 
spindle heads are offered, trans- 
ferring power from the press 
spindle to several individual spin- 
dles. Location, speed and number 
of these individual spindles can 
usually be very accurately ad- 
justed. One unit, for example, 
permits spacing of drills as close 
as sum of the drill diameters. Lead 
screw tapping attachments are 
available. 


Self-Contained Units: Com- 
pact, well-integrated drill units 
are available containing the pow- 
er source, either air or electric 
motor, as an integral part of a 
bench-mounted unit. These can 
be set up in such a way as to be- 
come special-purpose drilling ma- 
chines built of standard units. 
They are commonly used for radi- 
al arrangements of drills, simul- 
taneous or synchronized drilling 
(or tapping) of small holes in 
several surfaces, etc. They allow 
great flexibility in planning the 
setup 


Feed and Control Units: Be- 
cause so many production engi- 
neers have found that an auxili- 
ary feeding arrangement can in- 
crease output, save tiring man- 
ual labor, improve uniformity of 
drilling or tapping, and prevent 
bottlenecks, units for feeding are 
almost standard parts of drilling 
and tapping departments, par- 
ticularly those involving single 
spindle or self-contained units. 
Air and hydraulic feeds for the 
drill, and for the workpiece, have 
converted many slow hand opera- 
tions into automatic or semi- 
automatic operations keyed to 
high volume production. This in- 
cludes rotary work tables which 
carry the work through a num- 
ber of stations and operations. 


Automatic Transfer Machines: A 
number of installations have 
recently been made whereby 
large die castings are automati- 
cally machined, with the palletiz- 
ed castings moving from station 
to station by means of a conveyor 
system which turns the castings 
as required. The high machine 
cost can be offset by the low labor 
cost where volume of work and 
number of operations are suffi- 
cient 

Many factors go inte 


of equipment, but prol 


two basic considerations are: 1) 
number of holes that are practical 
to process simultaneously, and 
2) number of pieces to be proc- 
essed. In addition, of course, the 
desired accuracy, location of 
holes, possible variations in rates 
of feed and speed, depth of holes 
must be considered, along with 
possible grouping of other sec- 
ondary operations such as mill- 
ing, cross-drilling, boring, etc 


Tools and Practices for Drilling 


Die cast alloys are all free ma- 
chining, although the high silicon 
aluminum alloys are somewhat 
more abrasive and require more 
frequent sharpening of tools, o1 
use of high speed or carbide tool- 
ing where accuracy or finish is 
critical. 

Most common practice is to use 
carbon steel! drills where holes ar¢ 
shallow, or the job consists of 
running a drill in to clean a cored 
hole. These drills, where usable, 
are most economical, but for deep 
holes, longer runs, or more criti- 
cal finish, high speed steel of the 
high spiral type is usually recom- 
mended. Carbide tips are used 
only where production runs are 
especially long or where finish re- 
quirements are close. The su- 
perior wearing qualities of car- 
bides give longer time between 
grinds, and where the machin« 
tool has adequate power, allows 
extremely high cutting speeds 

Grinding of drills, illustrated or 
page 73, should ordinarily give a 
118° included angle of point, al- 
though it may be varied from 90 
to 136 
at least 12° but may range from 
15° to 20°. A small flat on the lip 
(giving zero rake) helps prevent 
“grab”. 


Lip clearance should be 


Because of the tendency of die 
cast metals to solder to the cut- 
ting edge of tools, resulting in 
tearing or galling of the surface 
it is recommended that flutes be 
polished to reduce this tendency 
If tools are kept well sharpened 
this problem can be largely over- 
come 

Die castings can be machin« 
successfully at speeds from 300 
rpm to 3600 rpm, depending upor 
speeds available in the machin« 
but a good average speed is re- 
ported to be about 1750 rom. Hie} 
speeds and slow feeds give b« 
results, with 200-300 ft 

ner if G 


Continued on page 





RECOMMENDED 
PRACTICES 











1, High speeds and slow feeds 
” give best results in drilling die 
cast alloys. 


9, Proper grinding of drills and 
"taps will overcome common 
problem of sticking, tearing and 
soldering of soft metal. 


3, Because of the high accuracy of 

" die castings, you should con- 
sider grouping operations for in- 
creased output. 


High speed steel drills of the 
* high spiral type are recommend- 
ed for the majority of long-run jobs, 
although carbides are becoming 
more common, especially where 
finish requirements are close and 
quantities large. 


Check with the die caster before 
* deciding which holes to drill and 
which to core. 


§. Tapping with lead screw will 

minimize tap breakage, which is 
a common problem on small diame 
ter holes. 


7, Lubricants for drilling and tag 

ping are not necessary, although 
it is sometimes helpful to use lubri 
cants for high speed drilling or tap 
ping to keep the tools cool and 
help surface finish. 


§, Auxiliary drill press equipment 
is @ good investment to step up 
production. 


9, Investigate the possibility of 

drilling or tapping two or more 
pieces at a time. You may be able 
to double output with only slightly 
more tool cost. 


10. To minimize tap breakage 

consider using lead screw 
tapping heads, which also improves 
blind hole tapping and improves 
thread quality. 


PRODUCTION 


DRILLING a 
AND TAPPING Yd 
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Drilling and Tapping 
in Production 


CASE NO. 1 — Combined drilling, facing and boring 


peration using standard boring head, rotary work 
table and air motors. (Maxitrol Corp.) 


The setup — Heald Bore-Matic with standard head, 
and Belk 1-station rotary work table and air mo- 
tors to clamp the work in position and insert the shot 
pin 


How It Works — An unusual, special boring tool in 
which the can be inserted is used. Carboloy tool 
for facing urately ground to 60° included angle. 
Drilling is held to .125 -0.000; boring is held to 1.141 
+-0.001 -0.000; facing is done until the part is cleaned 
up 

Formerly, USE d a 
clamping. Now 


single station with hand screw 
operator depresses a switch, the table 
indexes and the shot pin cylinder, locating, trips a 
switch to actuate the clamping cylinder. When clamp- 
ing stroke is complete, clamping cylinder trips switch 
causing boring machine to traverse and make its cut, 
after which machine table begins to retract, trips 
Micro Switch, which indexes table. During indexing, 
shot pin is retracted, actuating a Micro Switch, bring- 
ing about the clamping of the cylinder to complete the 
sequence 

The use of rotary work feed and air clamping has 
increased production from 1000 to 2500 pieces per 
day, and operator fatigue has been greatly reduced 
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These nine outstanding examples 
of efficient, high production 

drilling and tapping of die castings 
show the variety of equipment 


and setup in use today. 


CASE NO. 2 — Drilling, reaming and tapping 56 


holes at six different angles in a palletized transfer 
setup. (International Business Machines, Plant 2) 


The Setup — A Zagar pallet-type transfer machine 
with 16 Zagar standard gearless drill heads (224 
spindles), 16 Zagar hydraulic feed units, 26 work- 
holding pallets, 1 pallet wash rack, and 1 complete hy- 
draulic system of moving, turning, clamping and 
washing pallets. 


How I# Works — Two die cast aluminum typewriter 
frames are held in each pallet. One operator is re- 
quired to load and unload, with maximum potential 
output of 100 pallets (200 parts) per hour. 

To save space, the 100-ft-long unit is set in a 25-ft 
square. It has 38 electric motors from 1 to 15 hp. Heavy 
pallets (114 lbs each) are never lifted by operators 
Eight double stations perform 16 operations. In a com- 
plete circuit, the pallet has carried two parts to 16 
sets of spindles, has been turned around twice and 
flipped over twice and returned to starting position 
It dunks the work in washing solution 18 times 

The electrical panel which controls the switches 
fuses and timers is 20 ft long and 8 ft high. Safety ar- 
rangements have been built into the control panel, in 
addition to which, a “ripcord” runs around the ma- 
chine at eye level; hit from any spot, this rip cord 
stops the entire machine. Also, flashing lights indicate 
status of every operation, and machine is integrated 
so that no movement will occur until all stations have 
completed their operations. Machine is set so it will 
not operate until lubrication pressure throughout the 
unit reaches a safe level 

With the increase in size of the average die cast 
component, this type of setup is likely to become 
more popular among major users of die castings 





CASE NO.3—a series of standard single spindle 


drill presses perform a sequence of operations on a die 
casting. (Electric Auto-Lite Co.) 


The Setup — Six standard Delta 14” drill presses 
are grouped together, with a steel plate clamped 
across the tables. Drill press No. 4 is set beneath the 
table to operate upward 


How It Works — Using very simple fixtures (and 
no fixtures at three of the stations), the workpiece is 
moved quickly and easily from position to position. 
This allows great flexibility in spacing and grouping 
of drills without special equipment. 


CASE NO. 4 — Turret drill and tap an aluminum 


elbow. 


The Setup — A Howe & Fant turret drill, with a 3- 
position lever transfer, air clamp, bolted to the ma- 
chine table. 


How It Works — Operations performed at a rate of 
73.2 pieces (512.4 machining operations) per hr: 1) 
load; 2) spot 2 holes *4x$0°; 3) index turret and drill 
2 holes .272 diam x .625 deep; 4) index turret and tap 


2 holes 5/16-24 class 3 fit; 5) index turret and core 
drill hole .801 diam x .410 deep; 6) unload and clean 

Use of air clamp and simple fixture provides 3 pre- 
determined work positions for minimum transfer 
time and proper location. Each tool works at preset 
speed: spot drill, 1825 rpm; .272 diam drill, 2375 rpm; 
5/16-24 tap, 1150 rpm; .801 diam core drill, 825 rpm. 

This setup increased production 53 percent over 4- 
spindle drill press with box jig. Rejects are virtually 
eliminated, tool life increased. 


CASE NO. 5 —simut- 


taneously drill 2 op- 
posed .160 and 
162 diam holes 
through 3%” and 
5/32” walls using 
self-contained 
drill units. (Acme 
Die Casting Corp.) 


The Setup — Special-purpose mi: 
standard Dumore Series 24 drill units 
and air cylinder ejection 


How It Works — When drilling of two opposed holes 
on a drill press failed to hold required .002 alignment 
tolerances or meet hourly production requirements 
on this die cast zinc automobile door lock, the die 
caster sought outside bids. Quotes averaging 2¢ per 
piece were too high, since high production-lew cost 
secondary operation was the key to the company’s 
original price. 

Two standard self-contained drill units are now 
used, with mounting brackets and gravity-feed. Tool 
costs of $250, plus two drill units, give completely 
automatic unit to cut costs to less than 1/10¢ per piece, 
while increasing output to 1500 pieces per hour 

Inexperienced operator can load pieces into hop- 
per, gravity feed forces piece into drill fixture, then 
air cylinder ejects it into chute where it slides into 
packing box. Variety of standard mounting brackets 
available will permit drill units to be transferred to 
other jobs 


Turn The Page For 
More Case Studies 
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More Drilling And Tapping 


CASE NO. 6- 


Special machine 
using self-con- 
tained air drills 
is used to drill 
two holes at an 
angle simultane- 
ously. (Minne- 
apolis - Honey- 
well) 


The Setup — Two Bellows Hydrair drill units are 
mounted on angle plates, with a single locking air 
clamp and manually operated valve to hold the part. 
How If Works — Tolerances of +.005 on depth are 
held while angle drilling these die cast aluminum 
power head for regulators. Production rate is 154 
pieces per hour with floor-to-floor time of about 2% 
seconds. Operation is simple: the machine is loaded 
and both units started with a single switch, complet- 
ing the cycle simultaneously. Special wiring permits 
synchronizing the drills, which turn at about 17,000 
rpm and use no lubricant. 


CASE NO. |- Drilling and reaming two opposed 


holes in an aluminum die casting using a special 
automatic indexing machine 

The Setup — Four Govro-Nelson Model KH auto- 
matic drilling units operate in conjunction with and 
interlocked with a vertically mounted index dial 
How it Works — Fixtures are designed to suit 
either a left or right hand part, and simply by loading 
the parts in proper position, either hand can be 
drilled and reamed without any adjustment of the 
machine. Parts are loaded and clamped manually, 
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automatically indexed and ejected into a chute 
rear of machine. Output is 900 parts per hour. 


CASE NO. § - Deburr six holes on each side of a 


zine die casting. (Talon, Inc.) 
The Setup — Two six-spindle Zagar gearless drill 
heads are on single spindle Delta drill presses. 
How It Works — The left-hand drill unit is hopper 
fed by means of a chute. After drilling, parts slide 
down another curved chute, where an operator picks 
them up and places them in the chute leading to the 
right-hand drill press. After drilling, they slide down 
another chute where they are counted into a pail 
Production rates are very high, downtime very 
low. These machines sometimes operate three or 
four days with downtime. Output is 18 pieces per 
minute (8,640 per 8-hr. shift) by one operator 


- Tapping two %4-20 holes simulta- 
CASE NO. 9 


neously with automatic self-contained tapping units 
The Setup — Four Govro-Nelson automatic tapping 
units, two with extension spindles, and a fixture 
capable of taking right or left hand parts, are used 
with air-operated clamping and unloading fixtures 

How If Works — Operator loads a right and a left 
hand part on locating plug and nest arrangement and 
depresses two start cycle switches. (This is safety 
feature to prevent cycle starting while operator's 
hand is in the way.) Parts are automatically clamped, 
tapped, unclamped, and the locating plugs withdraw 
into the fixture momentarily, dropping the parts off, 
and then returning to their normal position ready for 
the next cycle. Production rate is 600 parts per hour 





Four Of A Kind For Better Barrel-Finishing. The new Norton 
Tumblex ‘‘T” abrasive brings you an unbeatable combination for top 
performance: non-wedging triangular shape; fast-cutting bonded 
ALUNDUM® abrasive; and four sizes for the widest range of applications. 


Brand new! ... Norton TUMBLEX “T” 
— bonded, triangular shape tumbling abrasive 


Users report Tumblex “T” abrasive brings many new 
“TOUCH of GOLD” benefits to barrel-finishing 


Here’s one of the most revolutionary 
barrel-finishing innovations ever devel- 
oped. In typical on-the-job tests, Norton 
customers report that the new Tumblex 
**T” tumbling abrasive: 

“cuts tumbling cycle time from 

five hours to one hour.”’ 

“finishes steel and magnesium 

parts that could never before be 

barrel-finished.”’ 

“completely removes burrs from 

stainless steel parts in four hours. 

Abrasives previously used failed 

to do so in 12 hours.”” 

Everything about Tumblex “T” abra- 
stve is designed for better 
finishing. 


Its uniform triangular shape and size 


barrel- 


prevents wedging in recesses of parts. 
Made of famous Norton aLUNDUM 

abrasive, it cuts fast, with no compound 

needed — resulting in shorter time 


cycles and lower costs per piece finished. 

It provides maximum surface contact 
with parts being processed, assuring top 
quality work in fastest time. 

It wears down evenly, keeping the 
same triangular shape. No small chips 
to lodge in holes, slots, etc and 
when worn down it can be used on parts 
requiring a smaller size abrasive. 

Its lightness means less weight re- 
quired to fill the barrel. Results are more 
uniform finish, without roll-in or roll- 
over of edges of parts 

Its chemical inertness, unaffected by 
acids, compounds or detergents, pre- 
vents spoilage common to other types of 
abrasive. 


Send Your Work Samples 


to our newly enlarged Sample Processing 
Department. Let us prove to you how the 
latest barrel-finishing equipment and 
techniques can improve your product 


quality and cut your finishing time and 
costs. Norton Company, Worcester 6, 
Mass. Distributors in all industrial areas, 
listed under “Grinding Wheels” in your 
phone directory, yellow pages. Export 
Norton Behr-Manning Overseas Incor- 


ated, W . 6, M: 
porated, orcester 0, fass G-294 


WNORTONF 


ABRASIVES 


dslaking better products 
to make your products better 








NORTON COMPANY: Abrasives Grinding 
Wheels + Grinding Mochines + Refractories 
BEHR-MANNING DIVISION: Cocted Abrosives 
Shorpening Stones + Pressure Sensitive Topes 


*Trode-Mork Reg. U.S. Pet. Of. and Foreign Countries 


For more information circle No. 86 on the Reader Service Card 
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The Case of The Bellows Co. 
VERSUS 


The High Cost of Drilling Holes 


Testimony taken by tape recording in the plant of 


SE =, Detroit, Michigan 


Uperation: Drilling three 44” holes with a tool-room-built 
machine, incorporating three Bellows-Locke Drill Units 


Statement of _—_ Superintendent 


Q. How was this operation performed before you built 


this special machine? 


A. We drilled on a single spindle by hand, with an 


index fixture to locate the three stations. However, 
it was difficult to hold a true position and the hole 
did not come through parallel from one end to 
another. 

. Why wouldn't it come through parallel? 

. On account of feed and speed. The feed had to be 
controlled by hand. 

. The old way, besides hand feeding, you would have 
to hand index the part? 


. Right. We had to index every time we drilled a hole. 


. Can you give me a comparison of production rates on 
the old method and on this machine? 


A. We increased almost 50%. 


. What is the highest rate of production you get on this 
machine? 


. What other advantages have you found? You get a 


good deal less spotlage on finished parts, don’t you? 


. Yes, considerably. We hardly get any spoilage at 


all now. 


. On the old method, did you need to use a skilled 


operator? 


. Well, he had to know something about it in order to 


handle the drill carefully. When we're using a No. 60 
drill, it does require a person that knows how to 


handle it. 


. On this machine, you just use a girl operator, don't 


you? 


. That’s all—the machine takes anybody as long as 


they can put a part in and press the button and 
take the part out. 


Q. How long has this machine been in operation in your 


shop? 


. L can’t tell exactly—about six months or more. 
. Has it been working every day? 


. Somewhere around 240 pieces per hour. . 9 hours a day, 5 days, sometimes 6 days, a week. 
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Do you have other Bellows equipment in your plant 
here? 


. We have two infeeds on centerless grinders; we have 
all our milling machines operated by Bellows Air 
Motors; vises operated by Air motors; also on Dear- 
born Axtures which we index; as well as Air Motors 
on collets—it’s all Bellows operated. 


Do you find this equipment adaptable for use on other 
machine tools? 

. Yes, we find it can be used on any machine. 

How long have you been using Bellows equipment here? 
Ever since I remember—around 1945 or ’46, during 
the last war. 


Do you have any of those old Bellows Air Motors 
around here now? 


. Yes, we have quite a few—a number of them were 
destroyed in 1948 when we had a fire, but after the 
fire we were able to overhaul them and put them 
back on the machines. 


You mean you put them in operation after they were 
damaged in the fire? 

. That’s right. 

Are they still working? 

Some of them are still working. 

They must be about 10 years old now? 

. Yes, they must be. 


Statement of SM, Machine Operator 


0. , how long have you worked here? 
A. Eight months. 


Did you do this operation on the old machine 

you had to do it by hand? 

Yes, sir. 

Could you tell me a little bit about that? 

Well, it was not as easy to work as this new machine. 
Why was it hard to work on the old machine? 


. Well, you had to turn it every time you drilled and 


on the automatic, it turns by itself. 
And each time you turned it, did you have to pull the 


drill down? 
Yes, we had to pull the drill down each time we 


" drilled a hole. 


Did your shoulders get tired? 


. Oh, yes. It made your arms and shoulders awfully 


tired. 
Did you have to take any rest periods on the old 
machine? 


Yes, because my arms would get so tired I couldn’t 
keep on working. 

How often would you have to rest? 

About twice during the morning. 

When you'd go out to lunch after working on this old 
machine—did your arms get stiff or anything like that? 
Yes, at night—especially when I’d quit work, they'd 
get awlul stiff. 

What did you do for it? 

Rub them and bathe them and that’s about all, I 
guess. Then do it again the next day. 

I imagine you like this new operation pretty well? 


. Oh, yes, I like this fine. 





The electrically driven spindle is fed by air 
power up to the work at which point hydraulic 
feed control takes over. Built-in speed controls 
permit regulation of rapid traverse. Drill depth 
adjustable up to 3’. Drilling capacity up to 
3%" in mild steel. All controls are built-in. 
Valving is electrically actuated. Depth accu- 
racy .005” (with optional electric depth control 
001’). Optional deep hole drilling controls. 
Available in three types: pulley driven, in-line 
direct motor drive, or parallel mount motor 
drive. Also available with reversing motor for 
direct tapping operations. 
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MAIL COUPON FOR BULLETIN 


Please send me free Bulletin on Bellows-Locke Drill- 
ing and Tapping Units 


Drill Unit in detail—shows 
how and where it can be 
used to best advantage. Free Name 
on request. Address: The 
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HOW TO STRIP PLATE 
continued from page 68 





v 


passive film which must be re- 
moved prior to replating. This 
can be accomplished by buffing 
or by dipping in 1 vol. % muri- 
atic acid until uniform gas evolu- 
tion is obtained. 

Recently a proprietary strip- 
ping solution* has been intro- 
duced which has considerably 
simplified the stripping of cop- 
per, nickel and chromium from 
zinc die castings in that all three 


coatings are removed in the same 
bath. 

The work is made the anode 
in a solution of mixed mineral 
acids? at temperatures ranging 
from room to 180 F. depending 
upon the rate of stripping de- 
sired. The application of 6 volts 
direct current will result in rela- 
tively high current densities and 
rapid stripping during removal 
of chromium and nickel and lower 
current densities and stripping 
rates during dissolution of the 
copper. 

When the zinc is reached a 
passive film forms which prevents 


*Enstrip L-88, Enthone, Inc., New 
Haven, Conn. 





..an all electric completely 
self-contained lead screw tapping 
___ unit that he no reversing motor 


(Lae 


y a 


Ne ew ETTCO-EMRICK A.T.U. No.3 


with forward and reverse electric clutches 


Fastest, most accurate and 
simplest lead screw tap- 
ping method devised. In- 
stantaneous-acting electro- 
magnetic clutches and other 
exclusive features make 
tapping as easy 
maticas it could possibly be. 


Capable of meeting an end- 
less range of requirements 
either as basic single spin- 
dle units or incorporated 
into special set-ups using 
Ettco-Emrick multiple 


and auto- heads, workholding fix- 


cures, etc. 


BULLETIN A.T.U. hes detoils. Send for a copy 





The ultimate in tapping speed ‘g 
and economy. A.1.U. No 
Lead Screw Tapping Machine 
with Ettco-Emrick multipie 
spindle head and work hoid- 
ing fixture. 





Flex-Shaft Spindle Multiple Heads 
drill or tap millions of hole combinations 


More versatile 
up. Three different models—straight 


taster, easier to set 


A real time-and- 








line and circle types. Can be used 
on any drill press. A 
money-saver ! 

—~ 3 BULLETIN 600A hos detoils. Write 


ETTCO TOOL CO., INC. 
586 Johnson Ave., Brooklyn 37, N.Y. 


A.T.U. No. 3 Lead Screw 
Tapping Unit with Ettco- 
Emrick multiple tapping head 


ene fo 


Tapping Attachments « Multiple Heads «¢ Tapping Machines « indexing Fixtures @ Tap and Drill Chucks 
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attack -on the die casting and 
causes the current to drop to al- 
most zero. There is no etching 
or pitting during the stripping 
operation. During rinsing a slight 
cloudiness forms which is easily 
removed by light buffing. 

The bath is controlled entirely 
with a hydrometer and should be 
maintained at 53° Baume’ by the 
addition of either water or solu- 
tion as required. Only dry work 
should be immersed. 

A lead or lead-lined tank can 
be used as the cathode and the 
stripped metals will gradually 
plate out on the tank walls in a 
loosely adherent form. As these 
deposits build-up they become 
detached and form a sludge on 
the bottom of the tank which can 
be periodically scooped out. 

Since the solution serves pri- 
marily as an electrolyte for the 
transfer of metal from the anode 
to the cathode and is not con- 
sumed in the stripping opera- 
tion, additions are required only 
to replace dragout losses. 

The various methods discussed 
above represent the most suc- 
cessful and widely used means of 
stripping copper, nickel and 
chromium from zinc die castings. 
With the exception of the sulfide 
method for removing copper, they 
all require the use of electric 
current. While this necessitates 
racking of the parts for stripping, 
the low cost of maintenance of 
the solutions usually makes the 
cost of the overall operation justi- 
fiable if the die castings thus re- 
claimed have any value at all. 

In general, a coating or com- 
bination of coatings of total thick- 
ness of 0.001 can be stripped for 
less than %%¢ per sq. ft. of die 
cast metal if all of the coatings 
are removed in one operation 


References 
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trochem. Soc., 77, 207 (1940) 
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NEW NAME ANNOUNCED 

American Wheelabrator & 
Equipment Corp., Mishawaka, Ind 
has announced that it has changed 
its corporate name to Wheelabra- 
tor Corporation, effective immedi- 
ately. The move does not involve 
any alteration in the ownership, 
management, or operation of the 
company, which manufactures 
blast cleaning equipment, dust 
and fume control equipment, and 
foundry equipment 
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PROCESSES 
Powder Metallurgy: 205 


The latest issue, No. ||, of the Metal Powder Press, pub- 
lished by the New Jersey Zinc Co. shows a number of appli- 
cations of parts made from brass powder. Also available is 


a publication "The Uses of Brass and Other Nonferrous 
Powder Parts." 


investment Casting: 206 
“Design — With Microcast in Mind," is the title of a new 
brochure just published by the Microcast Div., Austeno! 
Laboratories. Included is a table of the different alloys 
that are cast together with the composition, properties and 
suggested uses. 


Design Booklet 53 


A new handbook on designing spe- 
cifically for investment casting has 
been prepared by Midwest Precision 
Casting Co. The information in the 
booklet is of value to designers and 
prospective users of investment cast- 
ings. Includes useful metal selection 
chart and other engineering data 


MATERIALS AND EQUIPMENT 
Quick Acting Coupling: 210 


A new descriptive bulletin No. 230 on the quick connect-dis- 
connect high flow coupling has been issued by Snap-Tite, Inc. 
The bulletin describes the coupling, its uses and construction. 


New Titanium Alloy: 211 
A new bulletin describing the MST 6AI-4V titanium alloy 
hos been prepared by Mallory-Shoron Titanium Corp. The 
bulletin lists metallurgy and chemistry of the alloy, proper- 
ties, and recommended heat treatment, forging and weld- 
ing procedures. 


Cylindrical Gages: 212 
Complete information is available on a new series of cylin- 
drical gages covering the range from 0.265" to 0.504" in 
steps of 0.001". Complete details ore available from Hor- 
berg Gage Co. 


Die Design Guide: 213 


A new, highly informotive, brochure hos been issued by 
Permanent Mold Die Co., Inc. The plant facilities, typical 
molds and dies that have been mode and the special! serv- 
ices available are all described and illustrated. Tables of 
draft angles and shrinkage allowance tables are included 


Dewpoint Indicator: 214 
Literature is available from the General Electric Co. on o 
new portable, manually-opercted dew point indicator. The 
instrument is said to be designed for easy, convenient 
measurement of the moisture in goses and furnace atmos- 
pheres. 


Cut-Off Wheels: 215 
A new line of cut-off wheels called the B7 line is described 
in literature published by the Bonded Abrasives Div., The 
Carborundum Co. The wheels are aluminum oxide resinoid 
type. 


CATALOGS, MANUALS 


Thermocouple Connectors: 216 
Specification Sheet 56, published by Minneapolis-Honey- 
well Regulator Co. describes Army Navy (AN) thermo 
couple connectors. These provide a quick and easily de 
tachable connection for one or more thermocouple circuits 


FINISHING 
Thin Gage Blocks: 217 


For measurements under 0.100, a new line of thin gage 
blocks has been announced. Known as “Thin Blocks” the new 
gages range in thickness from 0.090 to 0.010 with accu 
racies of 0.000004 and 0.000008. Made by the Weber Gage 
Co., they are of steel and are designed to withstand daily 
production use. Information concerning these blocks is now 
available 


Finishing Stainless Steel: 218 


Due to an increasing demond for laboratory verif ed re 
ports on the surface finishing of stainless steel, Frederic 
B. Stevens, Inc. has prepared bulletin PP-124 “Successful 
Stevens L. V. Finishing of Stainless Steel.’ The bulletin als 
describes how manvufocturers may make use of the com 
pany's service laboratory report service 


Fully Dense Chromium Plating: 219 
A new technica! bulletin CFC-I has been published by the 
United Chromium Div. of Meta! & Thermit Corp. describin 
the new Crack Free chromium process. Comparative phot« 


; 
micrographs are shown 


Removing Burrs, Heat Scale and Rust: 220 
Ockite compound FM 184, designed for removal of bu 
heat scale and rust in the finishing barre! and to img 

the color of steel is described in a new report thot 

been issued by Ockite Products, Inc 


Buffing & Polishing: 221 
A group of five new bulletins has been issued by Hanson 
Van Winkle-Munning Co. on buffing, plating, piloting equip 
ment and rectifiers. 


Plating Room Chart: 222 
Frederic B. Stevens, Inc. hos issued a standard-sized file 
folder that can double os a wall chort to give safety first 
information for the plating room and also serve as a stock 
record and inventory record of finishing supplies 


Protecting Aluminum: 223 
Technical Service Dota Sheet No. 7-16-1000-2 has been is 
sued by the American Chemical Paint Co. This report 
covers Alodine No 1000. a protective materia! for alu 
minum that does not chonae the appecronce of the meta! 


Primer for Zinc: 224 
Two bulletins have been issued by Neilson Chemical Co 
that describe Golvaprep, o primer moterial for zinc bose 
castings ond zinc coated steel. With the material, etching 
prior to painting is said to be unnecessary 


Chromate Treatments: 225 
A reprinted study of various chromote treatments. their od 
vantages and disadvantages is available from Allied Re 
search Products, Inc 


Bright Nickel Processes: 226 
Three technical bulletins Nos. NP-5i4H, NP-41 and NP 
31H, have been issued by Udylite Corp. Complete details 
of each of three bright nickel processes ore given 
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FREE Booklet 
on Metal Cleaning 


answers many questions that mean better pro- 
duction, more profit for you. Just look at the 


table of contents: 
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Electrocleaning steel Steam-detergent cleaning 
Electrocleaning nonferrous Barre! cleaning 
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dipping water areas 


Pre-paint treatment in machines 


Pre-paint treatment in tanks 
and by hand 


Paint stripping 


Treating wash water in 
paint spray booths 


Rus! prevention 
Machining and grinding 


FRE Write for your copy of this 
44-page illustrated booklet. 
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Electrolytic Stripping: 227 
The electrolytic stripping of chromium, nickel and copper 
from zinc base die castings is discussed in a report on 
Enstrip L-88 thot has been issued by Enthone, Inc. 


Spray Equipment & Paint Heaters: 228 
Two bulletins have been published by The DeVilbiss Co. 
describing their spray equipment for catalyst and addi- 
tive materiais and their paint heating units. 


Paint Masks: 229 


Pre-cut protective masks in either standard shapes and 
sizes or specials for your particular job are described in 
literature from W. H. Brady Co. 


Vacuum Metalizing: 230 
A highly informctive 2! page bulletin on vacuum metal- 
izing has been issued by the F. J. Stokes Machine Co. 
Described are the process, the materials and where and 
when this finishing system can be used. 


Radiant Heaters: 231 
An application report, No. R 148, has been issued by Ed- 
win L. Wiegand Co. The report is a case history showing 
how radiant heat was applied for preheating prior to 
painting. 

Bright Nickel Process: 232 
Bulletin No. 113 from Lea Ronal, Inc. gives all of the tech- 
nical information needed for the use of that company's 
bright nickel process. 


Vacuum Coating: 233 
A laboratory report from Consolidated Vacuum Corp., 
gives a complete description of the Type LCI-48C vacuum 
coating unit. Operating conditions are also given. 


Buffing & Finishing Compounds: 234 
A revised technical bulletin, T-5, describing the complete 
line of buffing and finishing compounds made by The 
Globe Compound Co., Inc. has just been issued. Both 
stick and liquid compounds are covered as are special 
cutting and coloring materials for stainless steel. special non- 
ferrous metal rouge and other special materials. 


Continued on page 102 








PRECISION BARREL FINISHING 


Equipment Custom Styled for Modern Industry 


... Will modernize and add exceptional 
efficiency to plant deburring and finishing 
departments. For high production needs 
or large work loads. Available in 3 model 


lines — with luxury features. HINGED DOOR 


with quick-octing 
com locks 


Electronic 
CONTROL PANEL 
for obsolute contro! 


SWING-AWAY 
HOOD for ossured 
operator safety 


Write fer catalogs on: FUTURAMA LINE + MITY-MITE 
LINE * MEDIA AND COMPOUNDS + HANDLING EQUIPMENT 
Service is our most important. product Use it 

SPEED-D-BURR CORPORATION 
3613-¢ San Fernando Road, Glendale 4, Calif. 
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INVESTMENT ALLOYS 
continued from page 53 
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4) Metal Purity Inclusions, gas 
content, internal slag and 
small concentrations of undesir- 
able elements in the raw material 
have an effect on the melting 
characteristics and the perform- 
ance of the casting. 

It is important, in this respect, 
for the investment caster to ex- 
amine his raw materials from the 
viewpoint of the generation of 
slag during remelting. With most 
investment casting furnaces it is 
difficult to remove slag or to keep 
it from entering the mold. Fur- 
thermore, very small amounts of 
slag can make the temperature 
readings of radiation pyrometers 
completely meaningless. 

In the preparation of high nick- 
el or nickel base alloys for re- 
melt, it has been found that alum- 
inum deoxidation must be ex- 
cluded if the material is to be 
slag free upon remelting. An ex- 
tremely small amount of alumi- 
num will create a fluid slag which 
is not only detrimental in itself 
but under certain conditions will 
react with the mold material to 
cause a gross defect in the cast- 
ing. 

It is economically unfeasible for 
the investment caster to run an 
analysis on all residuals which 
might be present in each lot of 
material. These residuals are not 
only important in respect to melt- 
ing characteristics but also in- 
fluence the mechanical properties 
of the alloy. In those cases where 
the investment caster is required 
to obtain above average tensile 
strengths and elongations for the 
alloy, the level of residual con- 
centration may mean the differ- 
ence between success or failure 
Our previous example, AMS 
5350C, is an alloy sensitive to 
composition, heat treatment and 
residual concentration. The fol- 
lowing properties can be obtained 
when all! the factors are carefully 
controlled: 


Tensile 
strength 
Yield strength 160,000 psi 


193,700 psi 


Continued on next page | 





you can get this 
brilliant finish 
directly on 


zinc die castings! 


PART AS CAST 


TREATED WITH NEW IRIDITE 


brightens zinc die castings by chemical 
polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel 
Just a simple chemical dip for a few seconds and the job is done 
And, this new Iridite has been tested and proved in production 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU whet Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, cell in your iridite 
Field Engineer. He's listed under “Piating Supplies" in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


Aw Riscar 


cu Propucrs 
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INVESTMENT ALLOYS—<ont. 


Elongation 13% 

Reduction of 
area 

Heat 
treatment 


in 1 inch 


47.9% 
1800°F—oil 
quenched, 
tempered for 
1 hour at 
600°F 
The composition of this mate- 
rial is as follows: 


Cr 12.67% Mo .04% 

Ni less than P .010% 
10% 

C 14% S .009% 

Si 50% Cu .07% 

Mn .75% Fe balance 
With relatively small changes 

in composition or residual con- 

centrations, the elongation can 

drop from the 13% value to less 

than 5%. 


5) Availability It is uneconom- 
ical for the investment cast- 
er to stock his raw materials be- 
cause of the wide variety of speci- 
fications and quantities used. 
However, he must be able to ob- 
tain rapidly, small quantities of 
remelt alloys within the composi- 
tional ranges required. 

Most of the quotations which 
the investment caster makes to 
his customers require sample 
castings. Although he may only 
need 40 or 50 pounds of material, 
he must have this material in as 
short a time as possible. Further- 
more, this material should be 
representative of that to be used 
in production runs. 

The short and reliable delivery 
of special remelt alloys is an im- 
portant influence in determining 
the level of raw material inven- 
tory maintained by the invest- 
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ment caster, and the service he 
can give to his customer 


6) Metal Cost The investment 
caster cannot base his se- 
lection of raw materials on ini- 
tial cost alone. The metal 
per good casting is dependent not 
only upon the raw material cost 
but upon the number of rejec- 
tions, the proportion of gates and 
sprues, and the value o fhis scrap 
Metal quality is important in 
insuring a high percentage of 
good castings. 
Differences in 


cost 


initial metal 
price are insignificant when com- 
pared with the expense of rejec- 
tions in terms of mold, pattern, 
processing, and labor costs. Since 
metal cost is such a small fraction 
of the value of an investment 
casting, the highest quality mate- 
rial represents an effective means 
of cost saving. 

The precise and unique re- 
quirements of the investment 
casting process has originated a 
new type of metal supply. The 
greater proportion of the metal 
needs of the investment casting 
industry are custom made, either 
in facilities associated with the 
investment casting plant or by 
special suppliers who are equip- 
ped to provide these specific re- 
quirements. 

With discriminating selection 
of raw materials, the investment 
caster has the advantage of work- 
ing with an exactly known quan- 
tity. He is able to obtain in a 
material sense the same high 
quality he supplies in dimension- 
al accuracies 

By this emphasis on quality, 
the investment cast product is un- 
excelled in the metal industry 


WHITEHEAD HANDLES 
| “MOLY” 


Joint announcement of a new 
distribution program for molyb- 
denum alloys in New England and 
middle Atlantic 
has been 


seaboard 


made by 


areas 


Arthur H 


| Bunker, president, Climax Molyb- 


denum Company and Clayton D 
Grover, president, Whitehead 
Metal Products Company. Under 
a new agreement effective Octo- 
ber 1, 1955, Whitehead ware- 
houses in the East will stock the 
full range of foundry alloying ma- 
terials produced by Climax 

The area to be covered under 
the distributor arrangement _in- 
cludes all of New England, New 
York, New Jersey, Delaware, 
Maryland, Virginia and the east- 
ern part of Pennsylvania 
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SMALL PARTS DRYER with 75 Ib. capacity dries load in 15 seconds 


A new centrifugal small parts 
dryer with a capacity of 75 lbs 
has been announced. According 
to the manufacturer the new ma- 
chine can dry a full load in at lit- 
tle as 15 seconds 

The high speed drying is due to 
an improved exhaust system 
which allows the moist air to pass 
completely out of the dryer, rather 
than be blocked in the bottom of 
the machine 


DEVELOPMENTS 


Operating at 825 rpm, the in- 
itial drying is accomplished by 
‘entrifugal action. Air is drawn 
through the load by a turbine lo- 
cated below the basket. To further 
increase the rate of drying, the in- 
oming air may be preheated with 
either steam coils or with an elec- 
tric heating unit located in the 
dome of the machine 

New Holland Machine Co. 


For more information, circle No. 256 on 
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VACUUM DEGASSING UNIT for use with molten metals improves casting quality 


Dissolved gases in metals are 
one of the causes of poor quality 
castings. Of the many methods of 
dissolved gas removal the use of a 
vacuum degassing chamber has 
proven to be one of the most effec- 
tive. 

A new unit is now on the market 
that can handle up to 1000 lbs. of 
molten metal in either ladles o1 
crucibles. Degassing is done at 


PAINTING & WIPING combined in one machine for fast production 


A new machine, that combines 
painting and wiping with only one 
loading of the part, has been de- 
veloped 

Basically the machine, Model 
7000, is a combination of a part- 
rotating spray painting machine, 
and an automatic paint wiper. The 
init has six holding nests, one of 
which is used for loading. The first 
indexing of the part is to the 
painting station, where it is raised 
into a mask, rotated, and sprayed 
with a band of paint that covers 


pressures as low as 200 mict 
depending on the metal 
treated 

The unit is furnished 
in all details so that only electri 
power, water and drain connec- 
tions need to be made to put it ir 
to operation 

The Centrifuge! Casti Machine Co 


For more information, circle No. 259 on the 
Reader Service Card 


all depressed letters, numbers, et 

The part is then indexed to the 
wiping station, where it is again 
raised and spun into the towel 
which wipes it, removing all paint 
except from indented areas. The 
ontinuous roll towel may be 
washed and re-used over and 
ove! 

Including time for mask clean 
ing, the production of the machins 
s from 900 to 1300 pieces per hour 

Finish Engineering Co., Inc. 
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ADDITION AGENTS 
- « « for zinc electroplating 

A series of addition agents for 
cyanide zinc plating, tailor-made 
to suit the particular needs of in- 
dividual operators, has just been 
introduced. 

Marketed as the Zimax Series, 
these addition agents are the re- 
sult of years of development. The 
members of the series are char- 
acterized by their ability to pro- 
duce clear, bright deposits di- 
rectly from the bath and increase 
the covering and throwing power 
of zinc baths. Containing no me- 
tallic components, they are more 
economical than previously avail- 
able materials. 

Zimax brizghteners are said to 
offer an ideal base for postplate 
conversion coatings, as well as 


giving a bright finish direct from 
the bath. 
Metals Div. 
on 


Americ Ceo. 
For more information, circle No. 262 on the 
Reader Service Card 


BURST-PROOF HOSE 
. « « with grease resistant 
cover 

A new burst-proof steam hose 
line with longer life, greater effi- 
ciency and maximum safety is 
now available with a grease-re- 
sistant cover for special applica- 
tions. 

The steam hose line is a matched 
combination of special fitting and 
burst-proof steam hose. 

The design of the fitting is said 
to give assurance that steam hose 
line problems are solved. Once in- 





SPEED UP PRODUCTION 


stalled, the fittings need no tight- 
ening or adjustment. If the hos« 
is damaged in service, only a new 
length of hose is necessary to re- 
pair the line right on the job. 

The rugged construction of the 
hose virtually eliminates the dan- 
ger of bursting under normal 
usage. The hose can be used any- 
where for applications up to 200 
lbs. pressure (388F) 


Aeroquip Corp. 
For more information, circle No. 263 on the 
Reader Service Card 


PORTABLE LIQUID FILTER 
. . « for lab. and pilot use 

Increased filtering capacity in a 
compact space, simplified opera- 
tion and quick, convenient main- 
tenance are claimed for the new 
portable “Streamliner” filter re- 
cently introduced. 

Designed for use in the labora- 
tory, small production shop or 
pilot plant, the filter has a capac- 
ity of 250 GPH and can be used 
with several different types of 


with DOUBLE-ACTION. DRYING 


Air-dry as you spin-dry 
with the new, improved 
New Holland Model 20 
KREIDER CENTRIFUGAL 


DRYER 


@ Now you can spin-dry small parts in con- 
tinuous fresh air in as little as 15 seconds. 

Double-aetion drying with peak-efficiency 
evaporation gives smooth moisture-free sur- 
faces . . . reduces your finishing problems by 
eliminating the scarring frequently responsi- 
ble for costly “rejects.” 

Your operators will be able to boost pro- 
duction, cut costs way down when you in- 
stall New Holland’s easy-to-run Model 20 
Kreider Centrifugal Dryer. 


filter media. The unit is 14” high 
and 14” square at the base. It 
weighs only 45 pounds and can be 
used for either acid or alkaline 
solutions. 

The improved design allows 
complete cleaning of the filter in 
as little as five minutes. By using 
a disposable filter cartridge over 
the standard stainless steel annu- 
lar element the unit can be used 
without any filter-aid. This makes 
the recovery of precious metals 
from the filter cake much easier 
and simpler. With the disposable 
paper filter cartridge, cleaning 
time is cut up to 90 percent. 

Bart-Messing Corp. 


For more information, circle No. 264 on the 
Reader Service Card 


SPECIFICATIONS: =m 
1 h. p. motor—220, 
449, 550 volts—2- or 
3-phase—spins 75-|b. 
loads at 825 r.p.m. . 
Quiet V-belt drive . . . 
30-blade suction 
turbine draws air 


SAFER becouse of Mechanical and Electrical Control Features | TITANIUM ADDITION AGENT 


. « « Of higher purity 

A new metal, designated as 
Titanium Metal-Grade NDA, has 
a minimum of 97 percent titani- 
um, a maximum content of three 
percent iron, .20 percent of nitro- 
gen, .15 percent carbon and 75 
parts per million of hydrogen. The 
price has been reduced from $2.25 
and $2.00 per pound to $1.75 and 
$1.50 per pound of pellets and 
fines respectively 

The pellets are furnished about 
one-half inch in diameter and 
one-quarter inch thick, they are 


























Optional: J.1.C. Con- 
trol: Mounted on right, 
left side or wall. 





Send fer iliwstreted 4-pege folder. Address Dept. Pm. 1055 
Hew Hellend Machine Company, New Helland, Pe. unsintered. The fines are all minus 


NEW HOLLAND MACHINE COMPANY 14 mesh particles. 


E. |. du Pont de Nemours & Co., Inc. 
NEW HOLLAND, PA. Fo 


t more informotion, circle No. 265 on the 
Reader Service Card 








For more information circle No. 87 on the Reader Service Card 
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METAL REMELTER 
... for use below 1000F 


A metal remelter that is said to 
provide efficient, rapid melting of 
metals and alloys that melt below 
1000F has been developed. Unlike 
other remelters, the crucible and 
the exterior housing of the re- 
melter is square or rectangular in 
order to conserve floor space. The 
furnace is charged from the top 
through a fully insulated hinged 
cover. Pot capacity of the remelter 
ranges from 600 Ibs. to 10,000 Ibs. 

A feature of the remelter is a 
drip-proof, bottom pouring valve 
seated within the pot to allow for 
expansion and contraction. The 
self-lapping valve is located in- 
side the crucible so that it is sub- 
ject to maximum temperatures at 
all times. This eliminates the pos- 
sibility that the valve may freeze. 

The remelter uses electricity, 
gas or oil as fuel. Depending on 
the fuel used, the unit requires 
about two hours to melt a full pot 
from a cold start. Recovery time 
for additional loads is about one 
hour. 

Nolan Corp. 


For more information, circle No. 258 on 
the Reader Service Card 


ROTARY SPRAY-PAINT 

MACHINE 

. « « for round and deep- 
drawn parts 


The painting of round and deep- 
drawn parts which have been very 
difficult to hand spray because of 
their intricate design, is now easy 
and economical with a new auto- 
matic rotary spray-painting ma- 
chine. 


According to the manufacturer, 
the flexibility of the machine 
makes it readily adaptable for 
decorating a wide variety of parts 
such as hub caps, toys, nameplates 


and emblems. It will handle areas 
up to 15 inches. 


Operation is said to be extreme- 
ly simple. The piece is put into a 
mask and the foot pedal or hand 
valve depressed. The part is auto- 
matically clamped into the mask, 
to the desired pressure, the guns 
operated to a predetermined set- 
ting and the clamping cylinder re- 
tracts after the cycle is completed 
The guns rotate beneath the mask, 
or they may be used in a fixed po- 
sition. 

Conforming Motrix Corp. 


For more information, circle No. 260 on the 
Reoder Service Card 


IMPROVED COUNTERSINK 
. . » for fast deburring 

A newly engineered tool for 
fast, efficient and economical de- 
burring and chamfering of openly 
accessible hole faces has been de- 
veloped 

The new tool with its higher 
rake angle produces a greate 
shear or shaving action which 
promises a longer life between 
grinds. The shaving action is ac- 
complished with a minimum of 
pressure so that a secendary burr 
is not developed. 

A simplified, inexpensive sharp- 

Continued on next page 








Betty, the Martin Girl, is holding a sprue 
bushing 2” long with o 2” O. D. x 142” 
1.D. All tolerances held within .0005 of 


on inch. 


This represents just one of the 
smaller ports made by Martin 
Grinding and Machine Works for 
the die casting industry. 
Alongside Betty, is one of the larger 
ports monufactured complete by 
Martin Grinding for Doehler-Jarvis 
Dimensions of sleeve are as fol 
lows: 

LENGTH —36” 

0.D — 8” 

1.D — 3%,’ 
It hos been made from one of the 
better grodes of hot worked steel, 
which in turn was hordened, ground 
and nitrided for longer life. Wt is 
then polished to fit the moting port 
os specified by the customer 
Just goes to prove that big or small 
Mortin Grinding ond Machine 
Works con furnish you with the 
best. 
We welcome oll inquiries re: the 
reconditioning of cold shot sleeves 
and goosenecks os well os the com 
plete fabricating of some 


Send for Brochure and 
facility list. Dept. R2 


For more information circle No. 54 on the Reader Service Card 
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Chicago 12, Illinois Seley 3-2154 


circle No. 80 on the Reader Service Card 


CUT 
FINISHING 
COSTS 
THROUGH 
INCREASED 
PRODUCTION 


Send jor 
Sree 
Literature 


Now! 


AUTOMATIC 
MACHINES 
Increase produc- 
tion hundreds to 
one over hand 
methods. Reduce 
labor costs Elim 
inate need of 
experienced 
workmen 


MASK WASHING 
MACHINES 
50% faster than any 
other make. Cut sol 
vent consumption 
Avert production de 
lays due to damsging 
of masks by hand 
scrubbing. 


gineering staff 
will counsel with 
you on the most 
efficient tech- 
nique for han- 
dling your par 
ticular require- 
ments 


Of rt ermears oF 


(on mene warms 


CLAMPS 
AND FIXTURES 
Positive pressure and 
exact registration of 
tue part in the mask 
Reduce rejects Free 
both hands for pro 


ductive movements 





ening procedure permits the user 
to reestablish original factory per- 
formance and to perform such re- 
grinds many times over without 
altering the performance 

The tool is available with a 90 
included angle and is made from 
high speed steel, carefully heat- 
treated and precision ground 

Nobur Mfg. Co. 


For more information, circle No. 261 on the 
Reader Service Card 


LABORATORY DIE 
for powered metal test 
bors 
New tools for making standard 
test specimens of various powder- 
ed metals and other powdered 
mixes have recently been devel- 
oped 
Completely self-contained, the 
tools employ a reverse stripping 
principal to eliminate chipping or 
nicking the parts during ejection, 
and a floating die insures optimum 
distribution throughout 
the part being pressed 
The tools are made for use in 
30 to 50 ton laboratory press 
and are fast, efficient and simple 
Constantly uniform compacts, es- 


density 


any 


The standard die shapes include 


tensile bars in with 
Metal Powder Association Stand- 
ard 10-50. Other 


transverse rupture 


accordance 
dies, for making 
and green 
strength specimens are available 
these meet the MPA Standard 
1351 

Haller, Inc. 
nformation, circle No. 268 
Reader Service Card 
PORTABLE PYROMETER 
... Measure surface 

temperature 


For measurement of su 


For more on the 


tace 


CONFORMING MATRIX 


CORPORATION 


346 TOLEDO FACTORIES BLDG. 
TOLEDO 2, OHIO 


temperatures in the range of from 
100F to 2400F . 
able 


accuracy of 0.5 percent, 


sential in testing powdered metal 


parts, are easily produced with- a new type of port- 


out special knowle ge of die 
up procedure. 


set- pyrometer, with a reported 
has been 





for 


First 
and 
Foremost 


TIPS for 


PROFITABLE 


: Sb fated + DEBURRING 
LEAD-MATIC TAPPER 


TEAM * CHAMFERING 





the NOBUR for macl 
deburring 
chamferir y 


line-drilled 


High Production Automatic 
Lead Screw Tapper ( adem 
Put a Commander Léad-Matic Ff tnaccessible 
Tapper on any drill press and hele surfaces. 
you're ready to handle any tap- 
ping job precision or other- 
wise. Designed to handle a very 
wide range of taps, Léad-Matic 
operation is simple and foolproof front ar 
even inexperienced operators hole 
produce precision threads. The 
Léad-Matic’s electrically con- 
trolled cycle or jog tapping ac- 
tions provide versatility to han- the 
dle any job. Ruggedly built for 
trouble-free service 








for the automatic 
deburring and 
chamfering 


simultar eouslv in 
sheet metal, etc. 


NOBUROD 





for rapid 
deburring and 
chamfering the 
outer ends of 
rods, tubes 


Features That Help You Tap Better 


and bosses 





@ Precision ground lead screws insure finest threads a 
@) 


deburring and 
chamfering 
openly act essible 
hole fac es, 


6860 Formdale Ave., No 


@ Automatic tap reversal — no drill press motor reversing — 
faster work. 
@ Hand, foot or fixture switch controls. 


Your cearby Com der Uistributor has the Léad-Meoti« 


see if soon 


Commander MFG. CO 


W. KINZIE ST. CHICAGO 24 ILLINOIS 


UFACTURING CO. 


ee 
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introduced. This accuracy com- 
pares with 5 percent accuracy for 
existing instruments 

The new instrument is of the ra- 
diation type with a head, which is 
concave in shape, produces near 
perfect black body conditions. Un- 
der these conditions the output of 
the radiation head can be 
nected directly to a milli-volt- 
meter type of indicator so that an 
outside not 
needed. 

Because the instrument 
ates in the infra-red end of the 
spectrum it actually 
temperatures below the surface, 
on metals about 3/16" below sur- 
face and on refractories about 
1/16” below thus local 
cooling and skin effects are mini- 
mized. 

Robertshaw-Fulton Controls Co. 


For more information, circle No. 269 on the 
Reader Service Card 


con- 


power source is 


oper- 


measures 


surface, 


PAINT WIPING MACHINE 
... eliminates hand labor 
The tedious and time-consum- 
ing method of hand 
stove, refrigerator, 


wiping of 
heater, etc 
knobs after spray painting or dip 
ping, has been made unnecessary 
by a newly developed automatic, 
rotary wiping machine, according 
to the builders 


The machine provides for high 
production wiping after mask con- 
trolled spraying which holds the 
paint to the immediate area 

A variable 
24 revolving 


speed table mounts 
work’ holders 
permits production rates of from 


and 


700 to 3600 wiped pieces per hour 

The operator sits at the machine 
and loads the parts from a hopper 
The parts moving under the wip- 
ing cloth are revolved until clean 
and are then removed from the 
spindle by an automatic unloading 
device. 

Conforming Metrix Corp. 


information, circle No. 270 on the 
Reader Service Cord 
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Pit push inserts offer 


READY-MADE 
FEMALE THREADS 
- WITHOUT DRILLING 


| 


OR TAPPING 


Amazing new techniques now permit the insertion of 
ready-made, self-anchoring female threads in molded 
plastic parts, die-cast alloys, powdered metals and other 
soft, light materials — without costly drilling or tapping. 


Heli-Coil* PIP push inserts have been developed by the Heli-Coil 
Corporation over years of exhaustive research and testing. These PIP 
push inserts are pushed directly into cast or molded, blind or through- 
holes. They provide female threads for standard industrial specifica- 
tions of thread fit (usually Class 2), often at less than one cent per thread 
installed. 

For most production needs, tooling consists merely of a PIP mandrel, 
which is no larger nor more complicated than a drill or reamer. The 
mandrel can be used in any device having suitable stroke for pushing the 
PIP insert into the hole...a drill press, kick press, arbor press, or ait 
piston will do. No rotation is needed. A few dollars in tooling is all you 
need to set up for about 1200 holes per hour — per mandrel! There is also 
available an automatic hopper-fed PIP push insert machine for use 
in quantity runs. 

Send the coupon below for your free copy of our Standard PIP push inserts 
Application Chart. This unique chart will enable us to discover quickly 
without a salesman’s call, whether Heli-Coil PIP push inserts will save you 
time and money. We maintain a top-flight staff of thread engineers and, if 


PIP push inserts are applicable in your case, we'll be glad to consult with you 


Electrical socket cap shows successful applica 
tion of Heli-Coil PIP push inserts. Female thread 
in cap has. sufficient strength to impale two 
covered wires on contact prongs. 





For high-strength applications, 
we recommend the use of 
standard Heli-Coil Screw Thread 
or Screw-Lock Inserts. 


HELI-COIL CORPORATION 


510 SHELTER ROCK LANE, DANBURY, CONN 


[) Send Standard PIP push insert Application Chart and other in- 
formation on this new technique. 


C] Send design data on Heli-Coil Screw Thread Inserts. 
(] Send design data on Heli-Coil Screw Lock Inserts. 


NAME TITLE 


COMPANY 
ADDRESS ' 


city 7 : ZONE STATE @& 1009 


*Reg. U.S. Pat. Of. 


Heli-Coil Corporation: Manufacturer of Heli-Coil Screw Thread Inserts, Heli-Coil 
Screw Lock Inserts and Heli-Coil PIP push inserts. 
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COPPER ADDITIONS 
continued from page 57 





v 


temperature was raised to 1125 C 
(2050 F.), and held there, so that 
total time for the specimen in the 
furnace was the same in all tests. 
A slowly heated specimen will 
develop smaller dimensions than 
one which is heated rapidly to 
sintering temperature, or, in oth- 
er words, a lower heating rate 
causes more shrinkage and small- 
er final dimensions. 

We believe this has to do with 
the time the specimen is held in 
a temperature range around the 
melting point of copper. Figure 
10 illustrates this more clearly. 
The test specimens were prepared 
as explained above. The sintering 
was divided in two temperature 
stages and we can see, that the 
dimensions have a marked mini- 
mum when presintering is done 
around the melting point of cop- 


COPPER FOWOER + 1% Eee sressate 


8, CHARACTERISTIC relationship be- 
tween sintering time and dimensional 
change for an iron copper mixture. 


TEST SPECIMEN: IRON POWDER 7'a% COPPER POWDER 


SINTERED DENSITY: 6.2 ¢ cc 
TIME IM FURNACE: SO MINUTES 


"cs 
~)1140r 


Cooling rate. The cooling 
* rate, no doubt, is of impor- 
tance for the properties of the 
part, but will not be considered 
in this paper, as it is more closely 
related to the heat treating prop- 
erties of iron-copper alloys. The 
cooling time in all presented in- 
vestigations was about 15 minutes 
if not otherwise stated. 


Screen size of the powders. 

Generally speaking, the fi- 
ner the mesh size of the powders, 
the smaller will the dimensions of 
the part be after sintering. This 
phenomenon seems to apply not 
only to iron-copper mixtures, but 
to other powder combinations as 
well"! 


4 Other additives. Addition of 
* a third component to iron- 
copper mixtures will have a more 
or less radical influence on the 
ultimate dimensions. Although we 
have not as yet discussed the 
mechanism of copper growth, it 
should be mentioned that one can 
expect to influence copper growth 
by additions that change the 
amount or duration of the liquid 
phase by: 


(a) Changing copper solubil- 
ity in iron. 

(b) Changing iron solubility in 
copper. 

(c) Changing the surface ten- 
sion of the molten copper 
phase, etc. 


Decreasing copper solubility in 
iron is accomplished with perhaps 
the most common additive, car- 
bon (graphite), which decreases 


copper growth of all iron pow- 
ders, especially those which nor- 
mally show a high copper growth. 
Carburizing sintering atmos- 
pheres should have the same in- 
fluence, although this has not been 
studied. 

Small additions of tungsten ox- 
ide will considerably decrease 
copper growth for all irons; more 
so for irons with high normal 
copper growth. This is shown for 
A, B and C-irons in Figure 11. 
The mechanism in this case is not 
fully clear. 

Ferro-phosphorous additions 
will increase the amount of liquid 
phase and thereby decrease cop- 
per growth. 


The second, and concluding part will 
appear in Precision Metal Molding 
for November. Bibliography will ap- 
pear next month. 





EM OM POWDER © TT COPPER POWDER + 1% Ieee Om 
SavrERt OENETY 82g “ 2 
SeTERNS Tonk 45 maNUTES AT MEAT 
SINTERING TEMPERATURE 2080 F 


11. EFFECT OF SMALL ADDITIONS of 

tungsten oxide (WO,) on the di- 
mensional changes of iron-copper miz- 
tures. 


TEST SPECIMENS: IRON POWDER 7\p% COPPER POWDER + 1% ZINC STEARATE 


* 1% ZINC STEARATE 


SINTERED DENSITY: 6.2 ¢ cc 


TIME IN FURNACE: SO MINUTES 


"Ce 
“Vi 140r 











senivusena 





= sie +s 20 
DIMENSIONAL CHANGE Time 
Gus 


9. EFFECT OF HEATING rate on the dimensional change of an 
iron-copper compact; uniform heating rate up to the sinter- 
ing temperature. 
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DIMENSIONAL CHANGE 


point of copper. 


BENLVEldmMaL 


te minuTEes 


10. EFFECT OF HEATING rate on the dimensional change of 
an iron-copper compact when presintered near the melting 





When you're at the Metal Show 
be sure to attend the IHEA 
Symposium on Heat Treating 
Developments. 


Visit our Booth No. 1972 
A.S.M. Conv. Phila. Oct. 17-21 


Shown is a controlled atmosphere batch type 
push-thru furnace with water cooled cooling 
chamber, rated 20-KW having an average 
production of 20 to 30 pounds per hour. 


Furnaces are suitable for sintering and infiltra- 
tion of powder metal parts and for reduction 
of metal powder oxides. 

Other sizes of batch type and continuous sin- 
tering furnaces are also available. 


RED LION ROAD AND PHILMONT AVE BETHAYRES, PA. 
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For more information circle No. 95 on the Reader Service Card 


n these 
industries 


BUILD! 
HARDWARE 


.. and here’s why! 


Extreme casting speed permits lowest cost, single cavity molds 
Highest grade, milky-white “hardware” finish e Special DCMT 
prefab die biocks mean fast die delivery, tooling economies 

2-3 minutes to change dies « Lowest operating cost, 

lowest maintenance, least floor space 


and it's the safest, lowest-priced machine on the market! 


Write today for 24-page book, explaining entire process and 
DCMT packaged die-casting shop 


~ DCMT DIE CASTING MACHINES 


Division of British industries Corp., Dept. 2 
Port Washington, New York 








DRILLING & TAPPING 


continued from page 75 





speed for drilling zinc alloy with 
high speed steel drills, or 100-150 
ft. per minute with carbon steel 
Aluminum drilling is suggested at 
rates up to 600 peripheral feet 
per minute with feeds of .002 to 
010 per revolution. Exact choice 
of feed and speed depends upon 
the tool engineer’s experience 
with any given tool material, tool 
shape and workpiece material 

If grabbing of the drill becomes 
a problem, solutions found in 
some shops include grinding a flat 
along the lip for zero or slightly 
negative rake or increasing the 
drill speed. 

Plenty of lip clearance is desir- 
able, so flutes larger than normal 
are an advantage. Special thin- 
webbed drills with wide flutes 
and narrow lands are available 
manufacturers, spe- 
cifically for work on die castings 

Sometimes cutting lubricants 
are used to help keep the work 


from some 





CHIP SIZES 


Pass Thru 


Dont be Misled- 
we onre Our Onn Quarry! 


LIMESTONE 
& GRANITE 


Stay on Top 


The Original 





Chip Size 
No. 1 


134” Screen 


114,” Screen 








No 
No 


1A. 
1B 


134” Screen 
11” Screen 


11” Screen 
11,” Screen 


HONING CHIPS 





No. 


114” Screen 


4" Screen 


PROCESSED 





No. 
No. 


114,” Screen 
1” Screen 


1” Screen 
Ve" Screen 


RED GRANITE 





Y,” Screen 


TUMBLING CHIPS 


5” Screen 





V/,” Screen 
34,” Screen 


34” Screen 


54” Screen Contact Your 





5” Screen 


5 16" Screen Exclusive Distributor 





5” Screen 
VA” Screen 


1,” Screen or us direct. 


16” Screen 





5/16” Screen 


Vn” Screen 





5/16” Screen 
3/16” Screen 


3/16” Screen 
Vg” Screen 





FREE 
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CHIP SAMPLES a 
SAMPLE PARTS PROCESSEI 


14337 MANSFIELD e 


PROCESSED LIMESTONE 


UNIVERSAL 


Phones — VE 8-2071 — WO 1-9198 


and we are the 
ONLY SOURCE 


that can supply 
you with this 


material 


C PER POUND 


PACKED IN 100 LB. BAGS 
F.O.B. DETROIT, MICH. 


TUMBLING 
SUPPLY CO. 


DETROIT 27, MICHIGAN 
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and tool cool and chips flushed 
out, but this is not essential and 
many good jobs are run dry. 


Tools and Practices for Tapping 


To get smooth threads, ground 
taps are usually preferred, al- 
though standard taps can also be 
used. Spiral-point taps, some- 
times called gun taps, are used 
for through holes not more than 
two diameters deep, while straight 
fluted taps nearly square on the 
end are used for blind holes where 
the thread must approach bottom. 

High speeds are generally rec- 
commended, and lubricant helps 
to produce good quality, clean 
threads. Frequent sharpening 
(one manufacturer recommends 
resharpening spiral-point taps 
after 2,000 holes) will contribute 
to good quality tapping. 

Rake of 12° to 15° is considered 
good practice. Anything that re- 
duces friction and galling im- 
proves thread quality, so some 
taps have the land narrowed down 
drastically to reduce friction. 

Lead screw tapping is becom- 
ing more common, and at least one 
manufacturer recommends that 
tapping always be done with lead 
screw to minimize tap breakage, 
imperfect threads and to give 
better control of blind hole tap- 
ping. Lead screws are now being 
incorporated into some tapping 


heads. 


Two At A Time 


The economic feasibility of any 
particular type of equipment can 
be determined readily by cost en- 
gineers, based upon allowable 
money to be spent in tooling a 
given job. Some manufacturers 
insist upon setting up sufficient 
equipment to produce twice the 
requirements, to allow ample time 
for tool sharpening, maintenance, 
inventory, etc. 

One builder of drilling equip- 
ment recommends grouping parts 
two at a time. His theory: you 
can double the number of pieces 
while increasing tool costs only 
one-quarter or one-third. Fur- 
thermore, since the greatest time 
factor is loading and unloading, a 
great deal of time can be saved 
by loading a second piece while 
the first is being drilled or tapped. 
More than two pieces can also be 
grouped for efficiency, but it has 
been suggested that even num- 
bers of parts should always be 
processed together: odd numbers 
of parts break the rhythm of han- 
dling and reduce efficiency. 


Inexpensive indexing work 
tables are also recommended as a 
means of stepping up production, 
with more than one loading sta- 
tion. Likewise, air cylinders 
(counterbalanced usually by an- 
other cylinder which smooths the 
approach and feed) will multiply 
the output in any given setup. 

While there is some indication 
of completely automated setups, 
with work progressing from sta- 
tion to station of specially-de- 
signed units, this is still largely a 
future prospect. An exception is 
the processing of a_ typewrite: 
frame, shown in Case No. 2 on the 
following page. 


So far, the average die casting 
is small enough so that handling 
from fixture to fixture or station 
to station is not a great problem 
As casting sizes increase, and 
number of operations become 
greater, then perhaps more e- 
pecially-built transfer machines 
will become practical 


Typical Jobs Today 


Typical of high production 
drilling and tapping of die cast- 
ings are: a typewriter frame that 
has 56 holes at six different angles 
to be drilled, reamed and tapped; 

Continued on next page 
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DRILLING & TAPPING — con't. 


an automatic regulator for hot 
water tank that requires 64 spin- 
dles to drill and tap all surfaces; 
a movie projector frame with 50 
heles, nearly all small diameter; 
an oil valve body for an automatic 
transmission that has many holes 
cored, but still needs 24 drill 
heads and 24 jigs for drilling. 

There is no limit to the num- 
ber of holes that can be drilled 
simultaneously. One large builder 
of automatic machines simultane- 
ously moves multiple spindle 
heads from three sides to put 
nearly 100 holes in a business ma- 
chine housing. A manufacturer of 
gearless drill presses reports units 
that drill as many as 1000 holes 
at a time with close center dis- 
tance accuracy. 

One of the very practical meth- 
ods of simplifying tooling on single 
hole drilling, as contrasted to 
these mammoth installations, is to 
have the die caster spot the holes 
with a shallow countersink. Then, 
without elaborate jig or machine, 
the operator can drill holes with 
reasonable accuracy 

In summary, it is apparent that 
irilling and tapping of die cast 


parts present no mechanical diffi- 
culties; are very often less expen- 
sive and more accurate than at- 
tempting to core the same holes; 
and procedures have become well 
established so that good quality 
holes and threads can be produced 
at high rates of production. 
THANKS ARE DUE: The editors of 
PMM acknowledge the assistance 
given by the following companies— 
The Bellows Co., Delta Power Tool 
Div. of Rockwell Manufacturing Co., 
The Dumore Co., Howe & Fant, Inc., 
New Jersey Zinc Co., and Zagar Tool, 
Inc. 


VACUUM MELTING 
continued from page 47 
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The elimination of the effect 
on mechanical properties is but 
one benefit from the elimination 
of porosity. Nitrogen, oxygen and 
hydrogen as primary or second- 
ary compounds in the metal can 
have a considerable effect on 
ductility and strength properties 

The high temperature alloys 
and high chromium steels are 
examples of alloys particularly 


MCwROK AL Teweteat me lPu) > 
"hed kot aan 
4, EFFECT OF TEMPERATURE on dis- 
sociation pressure of various metal 
oxides (Lustman). 


effected. The work on wrought 
alloys has demonstrated the con- 
siderable improvement in these 
properties that vacuum melting 
can give the same types of alloys 
in cast form have been giving 
promise of similar improvement 
in strength and ductility. 

Certain physical properties, 
such as high conductivity in cop- 
per, may be retained while getting 
a sound gas-free casting because 
no metallic deoxidizer is required, 
and therefore no residual de- 
oxidant is left in solution to 
affect the property. 

The elimination of the use of 
slags,, and of dross accumulation 
offers a better surface quality and 
soundness through the elimina- 





Monarch is the on/y light metal foundry offering 
a complete production package—7 services from 
casting to finishing—at one source. You achieve 
important savings, by eliminating lost time, mul- 
tiple handling, overhead and numerous schedul- 
ing problems. When you buy finished castings or 
complete components, you'll find Monarch’s one 
source—one responsibility pays in better end- 
products at lower end-cost. 


Aluminum Permanent Mold Casting 


MONARCH ALUMINUM MFG. COMPANY 


9205 DETROIT AVENUE [Z Cl CLEVELAND 2, OHIO 


machined, polished and porceloinized 


rs, 


Aluminum Permanent Mold 


Aluminum Die Cast ng Aluminum Die Casting 
machined ond Velvaglared 


Casting — Velvaglazed* trimmed for pointing 
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tion of films carried into the cast- 
ing. Many of the elements which 
can cause hot shortness in alloys 
and consequent tearing of the 
casting, are removed by vacuum 
melting, particularly the low 
melting metals and certain non- 
metals. 


ee Ne. we 


5, PRELIMINARY DATA on the effect 

of CO pressure on the equilibrium 
between carbon and oxygen in molten 
chromium at 2000 C 


In the production of wrought 
alloys, it has been demonstrated 
that the elimination of oxidation 
and slagging losses gives a much 
closer heat to heat analytical re- 
producibility than air melting. 
Furthermore, in an alloy like 
beryllium copper, a considerable 
saving in a costly and strategic 
alloying element can be effected. 


Beryllium loss in melting is de- 
creased from about 10 percent to 
a fraction of a percent 

By the minimizing of the com- 
bination of very reactive metals 
like titanium and aluminum with 
oxygen and nitrogen during melt- 
ing, it has been possible to go to 
higher alloy contents, with a con- 
sequent increase in strength 
properties and maintenance of a 
usable ductility level. Such alloys 
as the precipitation harden super 
alloys and new iron-aluminum 
alloys are particular examples 

While promising results have 
been obtained to date in experi- 
mental vacuum melting and pre- 
cision casting, the development of 


6. MELT REACTION curves for nickel 


a sound preduction technique is 
required, from both the technical 


and economic standpoints. The 


application of vacuum refining 


promises to eliminate certain 


process variables, but it also, un- 
deniably, introduces a more com- 
plex process and equipment 
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7 COMPARISON of nitrogen content 
of cir melted and vacuum melted 


low carbon steels containing chromium 


Equipment such as that shown 


earlier is entirely adequate for 


the research and development 
stage, but uneconomic for pro- 
duction. A production cycle com- 
parable with present operations 


must be obtained, either by fast 


Continued on next page 





When is a semi- 


finished 


When Monarch produces semi-finished castings for 
your subsequent operations, product end-require- 
ments are carefully studied to help you achieve low- 


est end cost. Monarch’s wide experience in complete 


finishing, underwrites your operations from the very 
first casting produced. Check this unique ‘Value 
Analysis” approach to immediate savings on present 
and potential products. Monarch’s one-source ex- 
perience saves for you—all the way down the line. 


MONARCH ALUMINUM MFG. COMPANY 


9205 DETROIT AVENUE 


Aluminum Permanent Mold 


Casting rough trimmed 


Aluminum Die Casting 


rough trimmed 


[Z a: CLEVELAND 2, OHIO 


——E 
Zinc Die Casting 
a Me 


Zinc Die Castings 
ploted and assembled 


by customer 
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VACUUM MELTING — con't. 


cycle small units or a large unit 
handling a multiple mold line 
Modifications will probably be re- 
quired in such steps of the 
process as precoating and mold 
firing to avoid gas evolution 
problems in vacuum operation 

A question which has not yet 
been resolved, is that of the use 
‘of a large vacuum refine master 
heat versus smaller heats refined 
at the time of casting. It now 
appears that some precision cast- 
ing problems may be solved by 


making small investment heats 
under a protective atmosphere, 
using a master melting stock 
which had been vacuum refined. 
It is probable that, for other 
alloys, optimum results can be 
obtained only if either the in- 
vestment heat is also under vacu- 
um, or if refining and casting are 
done in one heat. The primary 
criteria for the choice between 
these alternatives are the relative 
manufacturing costs and repro- 
ducibility in results. Much work 
needs to be done yet to resolve 
this production picture 





What this RZ iron powder — 
symbol means fo you 


Easton’s RZ atomization process symbolized here 
is giving users quality and cost advantages they 
never guessed could be obtained in this country. 

The Easton process has finally made possible 
the production of a high-quality powder from 
plentiful domestic mild steel scrap. 


Cost-saving without sacrifice in quality is further 


implemented because the process permits anneal- 


ing without the use of expensive reducing gas. 


There are Easton RZ grades to suit your require- 
ments for powder metallurgy, flame cutting, scarf- 


ing, washing 


g, welding electrode coating, electronic 


and chemical applications. Write, stating specific 


requirements. 


E.43 


EASTON METAL POWDER 
COMPANY, Inc. 


233 Broadway, New York 7, N.Y. 
RZ IRON POWDER FOR EVERY REQUIREMENT 
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METAL IMPROVEMENT 


continued from page 47 





increases in tensile and yield 
strength. This high purity iron 
will serve as an excellent base for 
investigating new alloys or estab- 
lished ones 


6. Bearing Alloys 

The service life of bearings and 
springs is often dependent on the 
fatigue strength of the alloy from 
which they are made. Fatigue 
strength in turn is closely related 
to metal or alloy cleanliness 
Bearings made from 52100 steel 
have shown a four fold increase in 
service life—and a large auto 
manufacturer plans to use vacu- 
um melted steel for valve springs 


7. Tool and Die Steels 


Dirt or other inclusions in tool 
and die steels adversely affect sur- 
face finish, impact strength and 
fatigue strength. Since vacuum 
melting produces cleaner steels, it 
is reasonable to assume that su- 
perior tool and die steels will also 
be made 





TYPICAL ALLOY ANALYSIS 
(Weight — %) 
M-252 J-1570 
0.20 
20.0 
28.0 
38.0 











TABLE | 


8. Corrosion Resisting Alloys 
The presence of surface im 
fections or: inclusions in 
made from conventionally melted 
alloys often lead to galvanic cor- 
rosion or pitting during service 
Overall wrosion resistance is 
often a function of purity as in the 
well known case of aluminum 
with hydrochloric acid. It is ex- 
pected that vacuum processing 
may furnish substantial improve- 
ment in the corrosion resistance of 
various metals and alloys. In some 
borderline applications it may 
render a less costly material suit- 
able. In other applications it may 
markedly lower maintenance 


costs 








Die Cast Bushing Blocks 
Are Standard Components 


SUALLY, when a machine is designed in 

which one or more components is to be die 

cast, these components are either designed origi- 

nally as die castings or are redesigned from 
some other method of fabricating. 

However, in certain instances, machines are 
designed or redesigned to make use of existing 
die cast components. Strange as it may seem, 
this is the actual practice at the C. B. Cottrell 
& Sons Co. of Milwaukee, large manufacturers 
of rotary printing presses. Some die castings 
are standard components used in all models. 

The original design of the printing press had 
ink roller bushing blocks made of cast iron. In 
the normal course of progress, they were changed 
to die castings as a manufacturing economy. 

Since that time, the presses have been 
changed, enlarged, modified, etc. and always 
any new press design is such that the same die 
cast bushing blocks can be used. 

On each machine there are five rolls per color 
that transfer the ink from the reservoir to the 
plate. Since a minimum number of colors is 
two and the maximum five, there are from 40 
to 100 bushing blocks used per machine. 

As cast by the Badger Die Casting Corp. the 
blocks require one drilling and tapping opera- 
tion to complete them. 

Because the service is severe the zinc alloy 
is not used as a bearing surface and separate 
bronze liners are used 

The change from cast iron to a die casting was 
made so long ago that no cost figures are now 
available. It is known, however, that the die 
castings, ready to install in a press, are far less 
costly. 

One of the most notable improvements that 
the change brought about has been the elimina- 
tion of the machining of cast iron. This job is 
always dirty and where it is practiced good 
housekeeping in the shop is virtually impossible 
This, alone, justifies a different material 








No HOUSING Problems 
with 
LITEMETAL 


Magnesium and 
Aluminum 
Die Castings 


Manufac- 

turers of 

power tools 

and equipment, 

and of many home 

and office appliances, 

have discovered the ad- 

vantages obtained by 

using the new lightweight 

alloys for housings, shrouds 

and covers. Their smoothness of 

finish provides merchandisable, eye- 

pleasing, exteriors for products . . . 

establishes them in a more competitive 

position in the retail market. Of great im- 

portance too: they provide for the manufac- 

turer, mounting bosses, lugs, and core holes, 

and virtually eliminate machining, finishing and 
assembling time. Further advantages are obtained 
by the use of magnesium and aluminum die castings 
in the definite reduction of shipping weights. For any 
type of "Cover-Up", or for any other job where these 
lightweight metals can be used, LITEMETAL DICAST 
can probably solve your problem. 


Let’s Talk it Over... 


LITEMETAL DICAST, INC., is an organization of special- 
ists—men thoroughly experienced in the casting and 
machining of magnesium and aluminum alloys. Our 
equipment includes big machines for big jobs—little 
machines for little jobs . the right sizes and types of 
the most modern die casting equipment for producing 
parts from the size of a button to large structural ports 
Complete facilities for secondary operations are also 
available. 


=eS Quick action on inquiries. Ry 
LITEMETAL DICAST, Inc. 


’ HATES INDUSTRIES 


JACKSON MICHIGAN 


1925 WILOWOOD AVE 


Pian’ A tae tive eercts 
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recision Castings 


IN THE FOUNDRY, the mold is being poured with steel. Note the 
combination of Ceramicast drag and sand cope mold assembly. 


VARIETY OF PATTERN equipment used includes: |} Metal plus 
plaster, 2) All metal, 3) All wood, 4) Jobbing wood in clay 


FRESHLY STRIPPED from the pattern, the mold 


is shown ready to be set aflame 


The Process... 


( RIGINALLY developed in England, this process 

has been the subject of considerable interest in 
this country. Description of the process has been pro- 
vided for PMM by the foundry 

Edward Vogel, Research Engineer, who returned 
to this country a year ago, after working with Shaw 
Processes, Ltd., London, England, first set up a pilot 
plant operation in the Research Department of Leba- 
non Steel Foundry. In recent months this operation 
has been developed into production of castings by this 
method on a full time schedule 

The Ceramicast mold is composed of two principal 
components 

(1) A refractory grog of specific screen 

(2) Ethel silicate liquid binde: 

These materials when mixed will set at a certain 
speed, as controlled by the amount of an added cata- 


analysis 
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CLOSEUP shows the stage of pouring the mold 


ing material onto the pattern 


lyst. This refractory slurry, which requires less than 
a minute mixing time, is immediately poured on the 
pattern. Under conditions of proper control the mold 
can be srtipped from the pattern immediately follow- 
ing investing 

After pattern removal, the mold is immediately 
placed on a true level grid and set aflame by high tem- 
perature gas torches. By so doing, a very smooth cast- 
ing surface is developed. The mold will support com- 

due to its alcohol content 

In order to insure entirely gas free molds, they must 
be heated in excess of 1000 F. for 30 minutes per inch 
of material thickness. In addition to being gas free 
these molds are very resistant to metal erosion and 
yet will not resist freezing contraction. As a result 
these castings are internally clean and without hot 
tears 





2) TECHNICAL REPORT 











In Ceramic Molds: A New Process 


OW cost short 
lead time are important fea- 
tures of a new 


patterns and 
precision 
technique called the 
(R) process, introduced in 
country by Lebanon.* 


casting 
Ceramicast 
this 
This process, using a split type 
mold made of fine mesh 
material, has 


ceramic 
been in production 
for some time now on such pieces 
as stainless steel pump impeller 
castings for the chemical industry, 
blading for land gas turbines and 
components for food 
equipment 

Wood, plastic or metal patterns 


processing 


can be used successfully with this 
process to yield castings of close 
accuracy and good surface finish 
Since the mold material is poured 
over the pattern in the form of a 
liquid slurry, there is negligible 
wear on the pattern surfaces, as- 
suring accuracy and 
over extended runs 
On the other hand, the company 
reports that low pattern 
permit design changes quickly and 
at very little expense. This favors 


uniformity 


costs 


*Produced under licensing .arrange- 
ment with Shaw Ltd., 
London, England 


Processes, 


The Castings ... 


AIRCRAFT FUEL VALVE casting is smoll, intricote piece produced 


by this method 


the use of the process in proto- 
type work, where design changes 
are common, and also in certain 
industries such as the aircraft 
field, 


changes make 


where frequent design 


components »bso- 
lete 


Here are 


of this process which will be of ir 


some of the features 


terest to designers and buyers of 
castings 


Accuracy dimensi 


Where 
lie wholly within one half of the 
mold, tolerances run from .003 to 
005 per inch, while those that lis 


across the mold parting line are 


usually within the range of .006 to 


010 per inch 


Shape and size: Intricate desig: 


and detail are possible, including 
coring. Siz 


shapes requiring g 
described as virtually 


with the possibility of ne 
weighing several hundred pound 
One particular des 


‘ 
worth noting is the ability to ; 


duce castings with knife edges. It 
is also possible to produce sectior 
thicknesses of 1/16” over a spar 
of several square inches 

being 


Alloys: This process is 


used for casting ferrous alloys 


TYPICAL PARTS 


et engine fue 


eft 


e'bow 


Any type ol steel 
arbon steels 
alloys, but 
the nickel-chromiun 


base 


uding not only the 
and conventional low 
stain 


series and the super 


PART FOR BOTTLE capping equipment 


is on industrial use for process 
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NEW CASTING WAX 


HARD AND TOUGH — not brittle 

FINISHED PRODUCT — no blending 

LOW SOLIDIFICATION — 140-145°F 

LOW INJECTION TEMPERATURE — 140-180°F 
LOW VISCOSITY — easily injected 

MINIMUM SHRINKAGE — insuring precision 
SUPERIOR MOLDING — no flow line defects 


LOW COST — prices on request 


a 
os 
0 
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z 
z 
he 
a 


AVAILABILITY — shipped directly from refinery 


PETROLITE 
CORPORATION 


WAX DIVISION 


Chrysler Building, New York 17, N. Y. 
P.O. Box 390, Kilgore, Texas 
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Magnesium Primer: 235 
The Stanley Chemical Co. has issued technical data on a 
new primer specifically designed for use on magnesium 
and magnesium base alloys. The new material is designed 
to check electrolytic decomposition where magnesium is 
joined to some other metal. 


Cold Cleaning Metal: 236 
In a bulletin recently issued by International Chemical Co., 
Inc. a new cold cleaner for metals, International Com- 
pound No. 504, is described. In addition to cleaning, at 
room temperatures, the compound is said to have good, 
temporary rust preventive properties 


Improved Chromium Bath: 237 
Information is now available on a new additive for chromi- 
um ploting baths that is said, by commercial platers who 
have used it, to materially increase the throwing power of 
chromium plating baths. Copies of the reports of users 
are available from Wagner Bros. 


New Honing Compound: 238 
Technical information has been released by the Interna- 
tional Chemical Co. on a new heavy, viscous oil compound 
for honing, lapping and superfinishing operations. The new 
compound No. 155-DS is said to be completely non-irritat- 
ing to the skin. 


Controlled Air Power: 239 
A new, 8 page book with colored illustrations has been 
prepared by The Bellows Co. This bulletin ML-3, illustrates 
and describes the complete line of controlled air-power de- 
vices manufactured by the company. 
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Gat Di 


by reducing set-up 90% With Jig Boring 
time as much as i Accuracy 
as 


ADVANCE 
CROSS-SLIDE 
ROTARY TABLE 


permits fast, precise positioning of work-piece from ONE 
SET-UP. No unclamping and reclamping on your standard 
vertical mill equipped with ADVANCE Cross-Slide Ro 
tary Table. Only your milling machine's table movement 
limits the size radius you can cut 


Ideal for tools, dies, jigs, fixtures, gauges, patterns, molds, 
cams, templates, models and experimental work. Write for 
pecifications and literature today 


eg MORRISON ENGINEERING COMPANY 


y43 west Lake St., Dept. C, Chicago 7, Illinois 
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Refractory 
Material For 
Permanent Molds 


resists attack 


by molten aluminum 


NEW material which has 
many potential applications 

in the field of precision molding 
of metals has been developed by 
the Refractories Division of The 
Carborundum Co. The list of 
physical properties outlined in 
Table 1 will suggest some of these 
applications 

The material, called Refrax 
(R), is a silicon-nitride-bonded 
silicon carbide which differs from 
conventional ceramic refractories 
in the nature of the bond. This 
material has a metal-like bond, 
giving this super-refractory di- 
mensional stability during drying 
and firing, as weil as improved 
properties in service 

Its resistance to surface w etting 
from molten aluminum alloy and 
its combination of thermal and 
physical properties, have already 
caused it to be introduced as a 
mold material for permanent 
mold castings, thermocouple 
tubes and small crucibles for 
non-ferrous metals. Its resistance 
to the action of molten aluminum 
has also led to its use in pumps 
for moving molten aluminum, 
and in smelting furnaces 

Improved heat shock resistance 
coupled with good moduli of rup- 
ture up to temperatures of about 
1000 C, and adequate tensile and 
compressive strength, are among 
the useful properties 

Some components of permanent 
molds have been produced in Re- 
frax, taking advantage of its di- 


Continued on next page 





TABLE | 


1832 F 
and °F /in. of thickne 
strength at 20 C, psi 


20 C, ps 


Therma! conductivity at 

(BTU/hr, sq. ft 
Compressive 
Tensile 
Density, 
Porosity 
Specific heat at 


strength at 
gms / c¢ 


0c 
1000 C 
1400 C 
rupture, 


Moduli of 


psi at 


Moduli x 10 ‘ 25 
700 
1000 
(held for 


linear change 


of elasticity, psi 


Sustained load test at 
100 hr, at 1500 C) 
Mean coefficients of thermal expansion 
Cc 200 C 
te 400 € 
C— 600 ¢ 
& Cc 
Cc ( 
Cc ( 


50 psi 


N & 


nd 


800 
1000 
1250 


th 


tt 
oui th ou Ww 


Nm 





Physical Properties of Refrax Refractories 
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EIRST REFRACTORY MATERIAL 
THE FOR PERMANENT MOLDS — <> 
PLETELY AUTOMATIC mensional stability and resistance 
| to thermal shock. This material 


a has somewhat lower thermal con- 
ductivity than other materials 
MRE ME PLAGE cocionly uscd foe permances 
molds, and this fact must be con- 

ie)" WAX fe) *4 PLASTICS sidered by the mold designer 
Likewise. he should recognize 
ASSURES INCREASED PRODUCTION that Refrax is virtually unma- 
chinable except with diamond 
Injecting at pressures up to 1500 PSI the wheels It is therefore necessary 
new “3C” INDUSTRIAL INJECTOR cuts pro- to form the pieces to finished 
duction cost of wax patterns through more shape and dimension. For this 
accurate and speedier operation. reason, the die maker furnishes 
Complete Cycle—clamping, injecting &release an exact size model (in which all 
of mold requires just the flip of a switch. shrinkage allowances have been 
injects up to 24% Ibs. of material in one cycle. made) and from this model, the 

Thermostatic controle insure correct, unl- refractory unit is reproduced 
form temperatures at all times. Normal dimensional tolerances 
Large capacity tank holds up to 75 pounds of held in this material are 003 
wax or plastic. per inch, while surface finish is 
smooth and close grained. Some 
recommended design limits for 
guidance in using this material 


“EVERYTHING FOR CASTING “’ include: imnimum wall thickness, 


M44”; maximum wall thickness, 
91 


242”. Largest size produced so 
CENTRIFUGAL CASTING SUPPLY co. far is about 30” square, al 


, although 
his is deter ~d ly by the 
147 WEST 42nd STREET * NEW YORK 36, N.Y. =e ee oy yy = 


maximum available kiln capacity 


Write today for Bulletin #1202 


Protruding sections that might 
fracture under repeated thermal 
shock, are not advisable. Design- 
ers are cautioned to keep wall 
sections as thin as possible for 
optimum results 

Both internal and external 
threads can be formed. Standard 
bolts produced from this material 
have threads two or three times 


1 es as strong as similar threads in 
HIGH SPEED “99 ‘ . eS graphite parts 
Pay Some features of -this material 
A.B.C. DIE CASTING in outline, are 
Chemical inertness: these re- 
MACHINE ; fractories stand up ain 


against cor- 
rosive slags and highly reactive 


Free Cycles Over 1000 Shots Per VE 
— EEE 


Resistance to thermal shock 

resists rapid temperature changes 

Here's the new A‘B-C high speed, low cost die casting STANDARD EQUIPMENT and conditions that promote high 

machine which eliminates costly production of small INCLUDES: thermal gradients better than 

die castings on large die casting machines. Air opera- @ 4 TIE BARS other silicon carbide refractories 

ted, the machine produces small non-porous lead, tin AUTOMATIC ae Wernene: rishi end diabiiten 

GAS BURNERS temperatures elimina trouble- 
DIE BLOCKS 

AIR REGULATOR 


The A-B-C is economical to operate and easy to set s 
= 

a ° 

@ FUTER Wear resistance 
* 

cs 


up. Its lightning production speeds makes single some warpage 
cavity molds practical and profitable. 

OER to rubbing abrasion than high 
SAFETY SHOT INTERLOCK 


Write today for engineering data 
and prices. Ask for bulletin A-10. 


grade silicon carbide refractories 


We ght material weilg about 
DIE CASTING MACHINE Cie | ee Maven &. or roughly tee 


400 E. 142nd ST. DOLTON, ILL. 


Same as al LTT 
For more information circle No. 1 on the Reader Service Card 
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SIMPLIFIED Ele] atiitel SE FOR DESIGN PROBLEMS 


Mie Chill 


MORE AND MORE parts on today's automobiles 
are being converted to zinc die castings, in addition to 
these which have been die cast as the standard method 
of fabricating. 

An interesting example is the channeled lower win 
dow quarter on the 1955 Ford "Hardtop" which was for 
merly a typical assembly of welded rolled sections and 
steel stampings. 

It is now being die cast in zinc in a single piece measur 
ing 24!/, x 13'/4 inches. The commercial die caster who 
produces it, uses a single cavity die with an exceptionally 
long slide that cores the slot in which the glass rests 

This redesign of a cumbersome assembly into a di« 
casting represents a reduction in cost, improved ay 
pearance and close dimensional control. 

The excellent plateability of the zinc alloy, and the 
hardware quality of the die cast surface, combine 
make die castings important parts of the styling on al 
1955 and 1956 passenger cars 


INVESTMENT CASTINGS 


ORIGINALLY MADE by brazing together two brass 
tubes, along with four other machined parts this elec 
tronic component is now being investment cast by Jel 
rus Precision Casting Corp. as a single unit. 

Savings of 30 percent are reported by using the single 
investment casting in silicon bronze alloy. A great deal 
of this saving comes from the reduction in expensive 
hand labor for assembling. 

Reduction in cumulative tolerances greater rigidity 
and the ability to improve des gn details are all results 
of the change from assembled fabrication to investment 


casting. 
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knobs and nameplates help sell cars. . . 


so 
CHRYSLER 
suppliers 


chose 


Ku x DIE CASTING MACHINES 


lo gel harduwre finish guililj casiigs 


Big Chrysler Corporation contracts for die-cast trim parts 


are held by the Trilex orporation of Wayne, Michigan, 
and Ajax Manufacturing Corporation of Detroit. 

“The primary concern of the Chrysler Corporation 
is quality,” says Mr. John Airey of Trilex. “That's why we 
chose Kux machines; we know they produce hardware 
finish quality parts.” 

“But Chrysler considers price as well as quality,” 
said Mr. Milton K. Pitts of Ajax. “We choose Kux because 
they put us in a better position to compete on a cost-per- 


unit basis.” 


Whether your main concern is lower production costs, 
quality, or both, investigate the advantages of Kux ma- 
chines. Quality die castings economically produced often 
make a tremendous difference in price and salability. Kux, 
first name in die casting machines, can help make that dif- 
ference for you! Write for our NEW illustrated catalog. 


MODEL BH-30 ILLUSTRATED 
Hydraulically operated goose neck plunger type 
die casting machine for production of zinc, lead 


or tin castings 


UX MACHINE CO. 6725 NORTH RIDGE AVENUE +« CHICAGO 26, ILLINOIS 
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wise OF INDUSTRY AND ASSOCIATIONS 


NEW JERSEY ZINC 
DEVELOPS TENNESSEE MINE 


The New Jersey Zinc Company 
has started development work on 
its recently acquired Flat Gap 
property at Treadway, Tennessee, 
25 miles from its Jefferson City 
property where a similar project 
has been underway for the past 
two years. Operations are in 
charge of Johnson Crawford, Ten- 
nessee superintendent for the 
company. 

Shaft sinking operations are ex- 
pected to begin this month, when 
installation of power facilities will 
have been completed. Two shafts 
are to be sunk—one for service 
and the other for ventilation 

The mining technique to be em- 
ployed at Flat Gap will be “track- 
less”. All underground ore haul- 
age will be by Diesel trucks, thus 
eliminating the need for tracks, 
mine cars and mine locomotives 
Also, trucks will be used to trans- 
port concentrates from the pro- 
posed mill, which will treat 2,000 
tons of zinc ore per day, to a rail- 
road shipping point at Morris- 
town, Tennessee. 

The orebody is a lead-free zinc 
sulfide ore, typical of the ore oc- 
currences in Eastern Tennessee. 

Development of the two Ten- 
nessee mines is a part of a compre- 
hensive program to increase the 
Company’s ore supply for the 
vears to come. Similar mine de- 
velopment work is underway at its 
properties in Pennsylvania and 
Virginia. Another mine in New 
Mexico has resumed production 
and a modernization program is 
nearing completion at still another 
mine in New Jersey 

Zine concentrates are the basic 
raw materials for the Company’s 
smelters which produce zinc met- 
als and pigments for some of the 
nation’s major industries. Zinc 
metals are used principally in the 
die casting, brass and galvanizing 
industries. Zinc pigments are em- 
ployed in the production of paint, 
rubber, ceramics and cosmetics 


AJAX JOINS EUROPEAN 
FIRMS IN WORK 
ON INDUCTION FURNACE 


Ajax Engineering Corp., Tren- 
ton, N. J., has concluded an agree- 
ment with Otto Junker G.M.B.H., 
of Lammersdorf, Germany, and 
Birlec Limited, Birmingham, Eng- 
land, for the development and 
marketing of the line frequency 
(60 Cycles) coreless induction 
melting furnace 

This type of furnace, which is 
widely applicable to both ferrous 
and non-ferrous melting, has been 
pioneered over a number of years 
by Junker in Germany 

This furnace will be of particu- 
lar interest to foundries melting 


high quality cast iron, in particu- 
lar nodular cast iron, chips and 
turnings of ferrous or non-fer- 
rous metals, and magnesium 


MERGER FOR CERMET 
PRODUCT DEVELOPMENT 


Merger of The Louthan Manu- 
facturing Company, East Liver- 
pool, Ohio, with Ferro Powdered 
Metals, Inc., Salem, Ind., has been 
announced by R. A. Weaver, 
Board Chairman of Ferro Cor- 
poration, Cleveland, Ohio, parent 
company of both wholly-owned 
subsidiaries 

Strengthening of the manage- 
ment group, better correlation of 


Continued on next page 





AIRCRAFT INDUSTRY TO TELL INVESTMENT CASTERS 
VIEWS; ICI MEETS IN NOVEMBER IN DETROIT 


The aircraft industry’s views on 
investment cast parts and the role 
of such components in the planes 
of the future will be discussed by 
representatives of leading aircraft 
manufacturers at the Investment 
Casting Institute’s third annual 
meeting in Detroit, November 1-3 

Discussions by the aircraft com- 
panies’ personnel will highlight 
the technical sessions to be held 
on the second day of the conven- 
tion 

Recent new casting methods 
such as the Glascast process, the 
Investment “X” and the Ellis 
processes will be examined and 
reported on by Dr. N. J. Grant 
Massachusetts Institute of Tech- 
nology, who is consultant for the 
Institute 

Additional topics to be covered 
during the three-day sessions will 
include a talk by Dr. Richard 
Flynn of the University of Mich- 
igan on “A Study of the Solidifi- 
cation Phenomena”, and a discus- 
sion by Walter Sulzer of Sulzer 
Bros., Switzerland, on the prog- 
ress of the investment casting in- 
dustry in Europe. Other reports 
will be made on investment cast- 
ing applications for gas turbines 
in automobiles 


The four LC.I. Standards Com 
mittees will hold sessions during 
the convention. These committee 
include the Metal Specificati 
Committee, R. F. Waindle cha 
man; Dimensional Tolerar 
Committee, E. G. Chapman c! 
man: Physical and Non-Ds 
tive Testing Committee, B. W 
Duncan chairman; and Proces 
Materials Standards Committee 
W. A. Dubovick chairman 


Study and discussion of the in 
dustry’s management problems 
will be presented on the final day 
of the convention at the “mem 
bers only” business session. The 
membership will also consider the 
report compiled by the certified 
public accounting firm of Seely 
and Evans, Chicago, on the invest- 
ment casting industry’s sales and 


business costs 


Members of the 1. C. Il. Progran 
Planning Committee are V. 5S 
Lazzara, Casting Engineers, In 
chairman: Dr. N. J. Grant, M. 1. T 
L. E. Brooks, Jelrus Precision 
Casting Company; P. F. Foley 
Harcast Company; C. W. Sch- 
wartz, Misco Precision Casting 
Company; and P. W. Schippe: 
Howard Foundries, Inc 
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HYDROGEN 
REDUCED IRON POWDERS 


Metallurgical Uses 


Friction Materials 
Welding Electrodes 


Bearings & Structural Parts 

Powder Cutting 

Cutting Wheels and Tools Seed Cleaning 

Electrical Applications Pharmaceutical Use 
Miscellaneous Uses 


ELECTROLYTIC IRON POWDER 


and 


ALLOY and POWDERS to SPECIFICATION 


Producers of 
Metal Powders 


nce 194 PYRON Corporation 


Niagara Falls, 
N.Y. 














For information and technical data write: 





Uniform Chemical 
and 
Physical Properties 

















hOt 


FOR OVER 50 YEARS 


PRODUCERS OF FINEST ZINC DIE CASTINGS 


C 





Old in years but modern in production- 
STROH facilities for zine die casting 
combine the experience of yesterday 
with the vision of tomorrow. 

STROZ’S superiority has won and beld 
customers since the turn of the century. 


Ingucriies Invited! 


—=—=— 
(gos) STROH DIE MOULDED CASTING CO. 


525 East Michigan St., Milwaukee 2, W 
7 
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research and development p1 
grams and greater activity on nev 
products were given as reasons { 
the merger by Mr. Weave: 

Prior to the merger, The Lou- 
than Manufacturing Company has 
been a manufacturer of porcelain 
refractory and electrical insula- 
tions, and various products for the 
ceramic industry, while Ferro 
Powdered Metals, Inc. has been a 
supplier of parts to the appliance, 
automotive and hardware indus- 
tries 

The merged company will carry 
on both operations under the 
name of The Louthan Manufac- 
turing Company, with the Salem 
operation to be known as Ferro 
Powdered Metals Division 

It is expected that the merge: 
will bring together research and 
development talent of both opera- 
tions for exploratory work in the 
new cermet field, the name of 
which combines “ceramics” and 
“metallurgy” to achieve materials 
of highly specialized character- 
istics 

H. T. Marks, Executive-Presi- 
dent of Ferro Corporation will be 
president of The Louthan Manu- 
facturing Company; C. W. Gers- 





Soft amorphous type 


MICRO- 
SILICA 


with these special features: 





Oj! Absorption (G & C) 36.4 to 40.3 Ibs 


pH Value 5.0 to 5.2 





Neu improt ed 
equipment 
assures highest 
quality and 
produc tion 


control 


WRITE TODAY FOR SAMPLES, 
PRICES AND SPECIFICATIONS 


TAMMS INDUSTRIES, INC 


228 WN. LA SALLE ST., CHICAGO 1 
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ter as executive 
G. E. Weber as 
urer, and J. F. Helsel as vice- 
president in charge of the Ferro 
Powdered Metals Division are the 
other officers of the firm 


vice-president, 
secretary-treas- 


OFFERS DIE CASTING AND 
MANUFACTURING 

Die castings as well as complete 
contract manufacturing services, 
are available from Harvill Corp., 
6251 West Century Blvd., Los An- 
geles, Calif., according to an an- 
nouncemeent by Robert Dreibus 
vice president-sales 

Die castings of aluminum, zinc, 
magnesium and copper base al- 
loys, cast to certified specifications 
under constant, integrated labora- 
tory control are available in a full 
range of sizes and shapes 

As part of its die casting service 
the firm has a complete range of 


contract manufacturing services 
including engineering, tool design 
and tool fabrication, 


assembly and shipping 


machining, 


In addition to its 14 die casting 
machines rated at 600 tons or bet- 
ter, and 16 machines rated at 400 
tons, Harvill 
pletely-equipped production ma- 
chine shop including lathes, mill- 
ing machines, saws, grinders, tur- 
ret lathes, drill 
punch presses, furnaces, etc 


maintains a com- 


presses, Saws 
Harvill’s fully certified labora- 
tory includes a Jarrell-Ash spec- 
trograph, impact tester, Universal 
tester, X-ray, radiographic and 
fluoroscopic unit as well as other 
mechanical testing equipment 


NEWARK DIE COMPANY PUTS 
IN HEAVY MILLING UNITS 
Heavier milling equipment for 
the production of larger molds 
and dies has been installed by the 
Newark Die Company, 24 Scott 
St., Newark, N. J., according to an 
announcement by Islyn Thomas, 
general manager of the company 
The company, which 
molds for the plastic 
well as die has also 
added a second shift to facilitate 
delivery of tools. Additional floor 
space for 


makes 
industry as 
casting dies 


these operations has 


been made available 


KAISER INSTALLS 
INGOT CASTING UNIT 
Ingot casting facilities 
approximately $750,000 are being 
installed at Kaiser Aluminum & 
Chemical Corporation’s Mead, 
Washington, reduction plant D.A 


costing 
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Automatic Shell-Molding Machines 
by SHELL-O-MATIC inc 


Self-contained features of the SHELL-O-MATIC 


For demonstration and detailed brochure about a 
SHELL-O-MATIC, write, wire or phone 


SHELL-O-MATIC, INC. 


26 - 32 AVENUE L e 
MArket 2-0844, 0845 


NEWARK, NEW JERSEY 











PRECISION NON-FERROUS 
PERMANENT MOLD 


CASTINGS — 


Aluminum Bronzes, Manganese 
Bronzes, Yellow Brasses, Ber- 


yllium Copper and Aluminum 
Alloys 


Consult our Engineering De- 
partment, without obligation. 


-B-MOLD DIVISION 
_ Buckeye Brass & Mfg. Co. 


| 671.N. Main St. Mansfield, O. | 
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Moly 


Stain Permalloy 


less Steel 
Powder & 
Flake 


Powder 
for 
Electronics 


tron 
Powder 
for 
Metal Parts 


tron tron 
Powder Powder 
for for 
Coating 
Welding 
Electrodes 


Cutting & 
Scarfing 


MICRONIZED 
METALS, INC., 


’ TENTH STREET 
ONG ISLAND CITY ny Y 
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(AUTO-DIESEL 


PLUNGER RINGS 


100,000 


\ SHOTS per set! 


Many new records have been set by AUTO-DIESEL Hardened Steel 
Plunger Rings. IN MANY PLANTS THEY ARE GIVING OVER 100,000 
SHOTS PER SET. (Names supplied upon request). Because of long life, 
down-time and cost of maintenance have been greatly reduced. They 
were especially designed for die casting machines. Will last for 
MONTHS instead of HOURS. Made of cast iron, dieloy cast iron or 
hardened steel. Anyone operating die casting machines or casting zinc 
parts should write for information 


on TWO or THREE 
PIECE PLUNGER 
SEGMENT RINGS 


You can now obtain 2 or 3 piece AUTO-DIESEL Plunger 
Segment Rings. They will give you LONG LIFE and for that 
reason you reduce down-time and expensive repairs. Can 


ship promptly. Made in sizes from 1'/2" to 4" by % 


Write for Details 


THE AUTO-DIESEL PISTON RING CO. 
3135 Superior Avenue «+ Cleveland 14, Ohio 





Rhoades, the company’s vice 
president and general manager 
has announced. 

The casting facilities, using the 
direct chill method, will supply 
rolling ingot for Kaiser Alumi- 
num’s nearby Trentwood sheet 
and plate rolling mill and other 
potential customers. 

Although the new unit will 
provide an end product in a new 
form for Mead, it will not en- 
large the total output of alumi- 
num by the plant, which has a 
capacity of 350,000,000 pounds of 
primary aluminum a year. 


GUARANTEES TITANIUM 
WITH LOW CARBON 
Mallory-Sharon Titanium 
Corp. of Niles, Ohio, has an- 
nounced that it is guaranteeing 
that its titanium and titanium al- 
loy mill products meet a new 0.1 


percent maximum carbon content 


requirement. Titanium meeting 
this specification can be machined 
faster, not only reducing costs, 
but also increasing production 
rates on new military aircraft. 

Carbon solubility in titanium is 
approximately 0.2 percent, and 
larger percentages result in for- 
mation of hard carbides which 
reduce machineability to a mark- 
ed degree 





ZINC AND ALUMINUM DIE. CASTING 
by NELSON METAL PRODUCTS, INC. 


DIE 
ENGINEERING 


eG 


PRODUCT 
DESIGN 


<a 


MODERN 
FACILITIES 


AMI Incorporated, leading manufacturers of Juke Boxes, 
chose five separate Die Castings in the above assembly for 


quality and savings due to close tolerances obtained with- 


& out costly machining or special tooling. 


“"QUALITY—DELIVERY—PRICE'' 


elson metal products, inc. 


510 32nd St., S.E. GRAND RAPIDS 8, MICHIGAN 
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ON EVERY POROUS CASTING 
THROUGH 
WASTED MATERIALS 
ASSEMBLY COSTS 
MACHINING TIME 
PRODUCTION LAGS 


WESECO Impregnant P. E. #1 
_will increase your profits by 
eliminating all porosity in your 
castings. Plants in all principal 


cities. Send for brochure #17. 


WESTERN SEALANT COMPANY 
9999 WEST JEFFERSON BOULEVARD 
CULVER CITY, CALIFORNIA 
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SALES ENGINEER—With experience in PATENTS—Cont. from page 38 
die casting. Must have good background 
A PROCESS OF IMPREGNATING 


in machine tools. Salary plus bonus 
Write in detail to Mr. Lubalin, British porous metal parts with a metal that 
Industries Corp., 80 Shore Road, Port is alloyable with the part. The im- 
N.Y pregnating metal is mixed with a 
material that is inert to both the 
Rates: $20 for the first column porous part and the impregnant met- 
inch, $15 for each additional inch al. The preform so made is placed 
pavable in advance ’ 
MANUFACTURERS representative or- onto porous part and heated to a 
ganizing company specializing in cast- temperature that will melt the im- 
ings covering Penn., Md., Dela., N. J. and pregnant. After impregnation the in- 
adjacent oreo. Interested in contacting ert material is removed 
quality producers of die, permanent (Patent No. 2,715,589 — Metallic 
WANTED — several good used aluminum mold, plaster, investment, shell, sand Impregnation of Porous Metal 
die casting machines from 200 to 500 etc. castings who need representation Benjamin Smith—assigned to Fer- 
tons. Please write or phone Magnesium Write Box 10155, PRECISION METAL ro Powdered Metals, Inc.—issued 
Industries, Inc., 1313 Kalamazoo St MOLDING magazine Aug. 16, 1955) 
South Haven, Mich. Phone |163 


OPPORTUNITIES 


Washington 








ACCURATE Aluminum, 
TOP POWDER METALTOOLENGINR | IMC and Magnesium Die 


requested by expanding large manufac- 

turer. Splendid opportunity to progress. | 

Salary te ad with ability and ex- Castings help WURLITZER 
perience. Send full particulars. Write Box ‘ 

No. 10555, PRECISION METAL MOLD. 

ING magazine. 





OPPORTUNITY FOR METALLURGIST 
OR ENGINEER interested in powder 
metallurgy to do engineering-sales work 
for producer of quality ferrous metal 
within an established progressive firm 
with long enviable record of employee 
relations, offers every chance to grow 
with the business. Experience in powder 
metallurgy desirable but not required. 
Eastern location. Salary open. Write for 
appointment. Write Box 10255, PRECI 
SION METAL MOLDING magazine 


at a Ss 
Sy 


> 





> 


DIE CAST FIRM 
INTERESTED IN 
CO-OPERATIVE 
MANUFACTURING , 
DEAL WITH QUALIFIED j Gaseauas 
ENGINEER HAVING sumemurtemeementnaemens 
PRODUCTION KNOW-HOW 
AND PRODUCT CONTACT 

Write Box 10355, PRECISION METAL **-produce an outstanding high 


MOLDING mm in 
oe fidelity phonograph at tower cost 


@ To help maintain its reputation for high quality products that are com 
petitively priced, the Wurlitzer Co. specified ACCURATE die castings. They 
were sure that every die casting would meet every specification. Cast to 
close tolerances, these castings required little or no machining, are light in 
DIE CASTING ENGINEER—A leading weight, and are ready to use as cast 

manufacturer of die casting machinery Whether it’s aluminum, zinc or magnesium die castings, ACCURATE is 
located in the East requires o highly | completely set up to help you with your requirements 

qualified engineer on die casting mo- Contact us today for prompt action 

chiste design and application work. Ap- 

plicants must have engineering degree, | Aluminum, Zinc and Magnesium Die Castings 


good references, satisfactory background 
ay ACCURATE DIE CASTING CO. 








treated with strict confidence. Write Box 
10455, PRECISION METAL MOLDING | es fi 

3089 € BOth STREE oe €s4 ‘ a P 
magazine. | ee 7 EVELAWN 4 


and experience. Applications will be a. 
DD, 


c 
_ 


I” 
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the strictest sense of the w 
AIRCRAFT REFUELER permanent mold casting 
continued from page 62 rather a semi-permanent 
casting. In other words, the j 
mold constituents are permanent 


THE PARTS THAT metal molds, but where intricate 


cores are involved that can not be 
| lade as ; - ; " ats 
| be possible to use the bell mouthed mz - as a ong =<! hen metal 
mold or where the m : Ss 
castings interchangeably. This aa r nere ry moid parting 1 
, ; ; at a rigid core or insert can 
shows another of the many ad- such that a rigs Core OF & ert car 
; ; : ae : not be used then sand cores and 
vantages of the permanent mold 
ma ; inserts are applied. This use of 
casting process , 7 
, sand cores and inserts conjunc- 
& On a device of the complexity anc cores and inserts In nyu 


tion with permanent metal molds 
is another advantage of the per- 





yf this refueling receiver, it is not 
urprising that a large amount of 
machine work is done. Figures 1 


and 2 


manent mold casting process 

30th parts are cast in Alcoa 356- 
. ac v nate fa son 
hined castings with indications T6, ASTM B108-48T SGI QQA 596 
Ir comp. 8 


show the rough and the ma- 


of the type of machining done 
this operation, permanent mold 

isting has shown another mark- NORTON BUILDS IN SOUTH 
ed advantage. On the finished Foundations have just been 
castings with a combined weight completed for a new manufactur- 
of about 35 lbs. a saving of 4% ing plant owned by the Norton 
pounds was made over sand cast- Company, with home offices in 
ings of the same general design Worcester, Mass., according to the 
Furthermore, since the engineers Daniel Construction Co. of Ala- 
have become more familiar with bama. The new $1,285,000 plant 
the casting pyre they feel that will manufacture fused magnesia, 
an additional 2 to 3 pounds could fused zirconia, boron carbide, plus 
be saved by redesign. Whether: special materials for the Atomic 
this weight saving is justified is Energy Commission. The plant 
somewhat questionable will supplement the Norton Com- 

Finally, this should be noted pany’s electric furnace facilities in 


about these castings. One is not, in Chippawa, Ontario, Canada 





mpossi 
rienced in the casting of ALL met- | 
als . . . even difficult steel alloys. 


To be sure of a superb job on 
your investment cast parts . . .sim- 
en tne thawte an DIE CAST PARTS foYour Sama, 
Midwest for a complete; unbiased A pioneer in the die casting art, Milwaukee has long been a recognized 
leader in supplying Die Castings as Specified to all types of industry 
for all types of products from small precision instruments to massive 
heavy duty machinery. That is why you can entrust Milwaukee to 
produce die cast parts to your most exacting specifications — not 
only in dimensions — but in contour, weight, strength, 


Inves tm ent SE pressure resistance, wear resistance, finish and other 
| Gestiags”. Send Ven vital characteristics. 














| for your copy cry 


TODAY. We Operate under the Certified Zinc Plan of the 


American Die Casting Institute, Inc 


MIDWEST §& WAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET+ MILWAUKEE 12, WISCONSIN 
PRECISION CASTINGS CO. Established 1909 
. 
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Dawa OF ADVERTISERS 


a Lindberg Engineering Co 
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D-M-E’s SPECIAL HEAT TREAT 


GIVES YOU HARDNESS . 
Where you need it most! .. . ON THE SURFACE 


GIVES YOU TOUGHNESS . 
Where you need it most... THROUGH THE CORE 


42 Standard Diameters from 1/16" to 3/4” 
IMMEDIATE DELIVERY ...5 BRANCHES 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook t-1300 


Contact Your Nearest Branch FOR | : ASTE R Di LIV F RIES 
Es “i 


HILLSIDE, W. J. wear wewark) 1217 CENTRAL AVE., ELIZABETH 9-S840 
CHICAGO 51, ILLINOIS sor w. ovision srecer. covumaus 1-7855 
CLEVELAND 14, 0.—D-M-E CORP. sors vce cr., exocorr 1-0907 
LOS ANGELES 7, CAL. s700 soure maim stReET, ADAMS 3-714 








COMPLETE DATA ON PAGE 142 AND 
143 OF THE D-M-E CATALOG OR 











. WRITE TODAY FOR THE 6 PAGE 
EJECTOR PIN DATA FILE 
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St. Joseph Lead Compony 

Geo. Sali Metals Co., Inc., The 
Shel!l-O-Matic, Inc 

GS. W. Smith & Sons, Inc 
Speed-D-Burr Corporation 
Spincraft, inc 

Frederick 8. Stevens, inc 

Stroh Die Moulded Castings Co 
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Tomms industries, inc 
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U. S. Reduction Company 
Universal Die Casting Co 
Universal Tumbling Supply Co 
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De ee 


a good name to remember 


when you need aluminum 
and zinc DIE CASTINGS 


ae 


These symbols ore your 
assurance of highest 
quality zine and alumin- 
um alloys under ASTM 
stondards 


The results of ADVANCE zinc and 


‘aluminum die casting engineering is 


seen everywhere today in home kitchen 
appliances, office equipment, power 
tools, engines, electrical parts, etc., etc 
For years large manufacturers, and 
small, have preferred ADVANCE ex- 
perience and long technical back 
ground — ability to produce design 
economies and meet rigid production 
schedules. Yes . . . ADVANCE is a 
source for zinc and aluminum die cast 
ings you can depend on. Write for our 
folder “YOUR DOORWAY to Certi 
fied Zinc and Precision Aluminum Die 
Castings”. 


ADVANCE TOOL AND DIE CASTING COMPANY 


34 yeors of service to industry 


3760 NORTH HOLTON STREET 


. MILWAUKEE 12, WISCONSIN 
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Lock manufacturer finds key to 
333% cost reduction in 


Die Castings by Hoover 


~*~ 


ey ui 
ri} ‘~ Ser 


Call in a Hoover engineer to see how Die 
Castings in aluminum or zinc can help you cut 
costs and increase production through—re- 
duction in number of parts—saving in time, 


labor and material and improve the appear- 


ance and selling appeal of your product. 
DHE HOOVER COMPANY ( 0 
Get a bid from 


HOOVER 


Specialists in the fields of die castings since 1922 
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UNIFORM QUALITY ASSURED 


You can depend on Apex alloys to meet your most rigid 

requirements—as specified! Precision quantometer qual- 
ALUMINUM ity control through every stage of smelting and refining 
assures dependable, money-saving performance in your 
foundry operation and in final application. Clean, gas- 
free Apex ingots afford you good fluidity, proper grain 
size, and superior castability. What's more, they're pallet- 
ized for easier handling, inventory and storage. Plan now 
to profit from over 30 years of specialized smelting expe- 


rience—specify Apex high-quality die casting alloys. 


Broad 


RESEARCH LEADERSHIP BACK OF EVERY INGOT 
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